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Figure 5: Residual activity of various amylases following heating to 90°C for 
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Figure 6. Net percent starch removed vs. enzyme concentration in ADW wash test with 
bleach and chelators 
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^^^Art bS^^ Figure 10: Alignments of the genes proposed to be used in reassembly 

<;Fn in N0-1 14 (AA 29-512) (1) ^ - - -AANLNGTUAQYFEWYMPT^DGQHWKRECNDSAYLAEHGITAVWIP^^ 

s1q1dno;1i6 (^ 2-437) U) akyseleqg6vimqaeywdvpeggiwwdtir(3kipewydagis^^ 

81 

SEQ ID NO: 1 14 (76) TKYGTKGEl^SAlKSLHSRDINVYGDVViNH^ 
SEO ID NO- 128 (7 9) iKYQTtiQYtQhlQJ^AKSAGHQ^ 

SEQ IDNO:U6 (81) TOllSslEELi^KMSSTAHClYGIKVIftE^^^ " 

161 ^'^^ 
SEO IDNO'114 (156) WHWYHFDGTDWDESRKLNRIYKFOG--KA^DtEVSNENGNYDYLMYADlDYDHPeVAAElKRWGTW^^ 
SEO DNO- 28 U59) WRWYHFDGTgwDESgKLNRlYKFRGTGKAiDf EVD1eNGNYDYLM|ADLDMDHPEVWELKN^ 

SEQ IDNoilie (ISO) ----NYST^EGTFGGFPDfDHLVPFNQYtl.iASNES Yi^AYLKSIGIDAWBrDY 

241 

SFO IDN0114 (234) vlHIK^SFljDlglNHVREKTGKEMFTp5Y^ 

Ipn HNO- 28 239 ClKYSFFil^L'«HVRSQTRKN£FA|G^SYDVNKiHgYITKTSG|^ 

sIq loNalia I'ool I^YGAWVM^IqWGG WAS^V^DXNVDi^LP^ysiG.-AK^raYKMDEa^FDN^^^ 

321 

9FO IDN0114 (312) i^KHr^^FgDffl5iQPGQSLESTVCTiF|[Pa»^TRES|YSQVaG|MYGTKG^ 

slo D Na Is 3^7 ^oii^pD^PGQSLQSWViPiFiPLilliaTRCEGYiCVg^^^ - - - IPQ^KSKIDPLL 
||qIDNO;116 (272) ^pIfK^aSM IlMYPAYii|lTYE-^QiVi^YEEWU.KD KLNt.g— | 

401 

SFO ID NO- 11 4 (390) KARKQYiYGAQHDYFDHHlilYGWTREiDSSVANSGLAASlTDGPGGAKRMYVG^^ 
lln m NO- 28 392 lARi^YiYlfQgDYIDHQailGWTWlDSiPNSGLAAglTD 

sIq Id Nam o'li l/u^^iM^m^^^^ 

481 ^ ^ ^ 

llo Id NO-lls (47o! iGEFl5^---------|3sJP 

SEQIDN0:116 (410) |vKLTAPPHDPANGYYGY#*si»^GVG " 

561 

SEQIDNOilU (485) 

SEQ ID NO: 128 (541) QGKAIEFKFIKKDQSGNWWESIPNRTYTVPFLSTGSYTASWNVP 

SEQIDNO:116 (^37) - 
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Figure 1 1 : Example Standard Curve of the assay of Example 5. 
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Figure 12: A graph of the pH rate profiles for 2 different amylases. BD71 88 is a control; an 
enzyme that was discovered previously and has a neutral pH optimum. BD7837 is a more recently 
discovered amylase and has an optimum around pH 10. Pure protein was used in these assays. 
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Figure 13: Stability of Diversa amylases vs. a commercial enzyme 
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MKK FVALFITMFF WSMAW AQPASAAK 

MKK FVALLITMFF WSMAAV AQPASAAK 

VNIKK LTPLLTLLLF FI...VI. ASPVSAAK 

SESQCTATCT WRWYM SAKK LLALLFVLAV LVGVAVIPAR VGIAPVSAGA 

MA RKVLVALLVF LWLSVSAV P 

SA- - 
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pyro(SEQlDNO:313) 
pyro2 (SEQ IDNO:314) 
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thermo2 (SEQ IDNO:316) 
Consensus (SEQ ID NO:3l7) 



SEQ ID NO:82 
pyro (SEQ ID NO:313) 
pyro2 (SEQ ID NO:3I4) 
thermo (SEQ IDNO:3l5) 
thermo2 (SEQ IDN0:316) 
Consensus (SEQ ID NO:317) 



51 

YS..ELEEGG VIMQAFYWDV 
YS..ELEEGG VIMQAFYWDV 
YL..ELEEGG VIMQAFYWDV 
TSRPSLEEGG VIMQAFYWDV 
AKAETLENC3G VIMQAFYWDV 

LB-GG VIMQAFYWDV 

Sense primer 
101 

SKGMSGGYSM GYDPYD FFDL 
SKGMGGAYSM GYDPYD FFDL 
SKGMSGGYSM GYDPYD YFDL 
SKGMSGAYSM GYDPYD FFDL 
SKGMSGGYSM GYDPYD FFDL 
SKGM-G-YSM GYDPYD -FDL 



PGGGIWWDTI 
PAGGIWWDTI 
PGGGIWWDHI 
PAGGIWWDTI 
PGGGIWWDTI 
P-GGIWWD-I 



GEYNQKGTIE 
GEYNQKGTVE 
GEYYQKG TVE 
GEYYQKG TVE 
GEYYQKG SVE 
GEY-QKG--E 



RSKIPEWY EA 
RSKIPEWYEA 
RSKIPEWY EA 
RSKIPDWASA 
AQKIPDWA SA 
--KIP-W- -A 



TRFGSKQELI 
TRFGSKQELI 
TRFGSKEELV 
TRFGSKQELI 
TRFGSKEE LV 
TRFGSK-EL- 



10 0 

GISAIWIPP A 
GISAIWIPP A 
GISAIWLPP P 
GISAIWIPP A 
GISAIWIPPA 
GISAIW-PP - 

15 0 

NMINTAHAYG 
NMINTAHAYG 
RLIQTAHAYG 
NMINTAHSYG 
NMINTAHAHN 
--I-TAH 
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151 

IKVIADIVIN 
IKVIADIVIN 
IKVIADWIN 
IKVIADIVIN 
MKVIADIVIN 
-KVIAD-VIN 



HRAGGD LEWN 
HRAGGD LEWN 
HRA(5GD LEWN 
HRAGGD LEWN 
HRAGGD LEWN 
HRAGGD LEWN 



PFVGDYT WTD 
PFVGDYT WTD 
PFVGDYT WTD 
PFTNSYTWTD 
PFTNSYT WTD 
PF YTWTD 



FSKVASGKYT 
FSKVASGKYT 
FSKVASGKYT 
FSKVASGKYT 
FSKVASGKYT 
FSKVASGKYT 



20 0 

ANYLDFHPNE 
ANYLDFHPNE 
ANYLDFHPNE 
ANYLDFHPN E 
ANYLDFHPNE 
ANYLDFHPNE 
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thermo2 (SEQ ID NO:316) 
Consensus (SEQ ID NO:317) 



201 

VKCCD EGTFG 
VKCCD EGTFG 
LHCCD EGTFG 
VKCCD EGTFG 
LHAGD SGTFG 
D -GTFG 



GFPDIAHEKS 
GFPDIAHEKE 
GFPPICHHKE 
GFPDIAHEKS 
GYPDICHDKS 
G-PDI-H-K- 



WDQHWLWASD 
WDQHWLW ASD 
WDQYWLW KSN 
WDQYWLWASQ 
WDQHWLW ASN 
WDQ-WLW -S- 



ESYAAYLRSI 
ESYAAYLRSI 
ESYAAYLRSI 
KSYAAYLRSI 
ESYAAYLRSI 
-SYAAYLRSl 



25 0 

GVDAWRFDYV 
GVDAWRFDY V 
GFDGWRFDY V 
GIDAWRFDYV 
GIDAWRFDYV 
G-D-WRFDYV 
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Consensus (SEQ ID NO:317) 



SEQ ID NO:82 
pyro (SEQ IDNO:3l3) 
pyro2 (SEQ ID NO:3l4) 
thermo (SEQ ID NO:315) 
thermo2 (SEQ ID NO:3I6) 
Consensus (SEQ ID NO:317) 



251 

KGYGA WWKD 
KGYGAWWKD 
KGYGA WWRD 
KGYGAWWKD 
KGYAPWWKN 
KGY-- WW-- 



301 

MDEAF 

MDEAF 

MDEAF 

MDEAF 

MDEAF 

MDEAF 



DNKNI 
DNTNI 
DNNNI 
DNKNI 
DNNNI 
DN-NI 



WLNWWG GWAV 
WLNWWGGWAV 
WLNWWG GWAV 
WLKWW . ALAV 
WLNRWGGWAV 
WL--W AV 



PALVSALQNG 
PALVDALQNG 
PALVYALQNG 
PALVSALQNG 
PALVDALKNG 
PALV-AL-NG 



GEYWDTN VDA 
GEYWDTN VDA 
GEYWDTN VDA 
GEYWDTN VDA 
GEYWDTN VDA 
GEYWDTN VDA 



QTWSRD PFK 
GTWSRD PFK 
QTWSRD PFK 
QTWSRD PFK 
GTWSRD PFK 
-TWSRDPFK 



LLNWAYSS GA 
LLNWAYSSGA 
LLSWAYES GA 
LLNWAYSSGA 
LLSWAYDS GA 
LL-WAY-SGA 



AVTFVANH DT 
AVTFVANH DT 
AVTFVANH DT 
AVTFVANH DT 
AVTFVANH DT 
AVTFVANH DT 



300 

KVFDFPLYY K 
KVFDFPLYYK 
KVFDFPLYY K 
KVFDFPLYY K 
KVFDFPLYY K 
KVFDFPLYY K 

35 0 

DIIWNKYLAY 

DIIWNKYPAY 

DIIWNKYPAY- 

DIIWNKYPAY 

NIIWNKYPAY 

-IIWNKY-AY 



Figure 14A-1 
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ihermo2 (SEQ ID NO:316) 
Consensus (SEQ ID NO:317) 



SEQ ID NO:82 
pyro(SEQIDNO:3l3) 
pyro2 (SEQ IDN0:314) 
thermo (SEQ ID NO:315) 
thermo2 (SEQ IDNO:316) 
Consensus (SEQ ID NO:3 1 7) 



SEQ ID NO:82 
pyro (SEQ IDN0:313) 
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AFILTYEGQP 
AFILTYEGQP 
AFILTYEGQP 
AFILTYEGQP 
AFILTYEGQP 
AFILTYEGQP 

401 

MIFVRNGYGS 
LIFVRNGDSK 
LIFVRNGDSR 
LIFVRNGYGN 
LIFVRNGYGD 
-IFVRNG 

451 

DKYVY SSGWV 
DKYVE SSGWV 
DKRVD SSGWV 
DKYVG SNGWV 
DKWVDSSGRV 
DK-V- S-G-V 



VIFYRDYEEW 
VIFYRDYEEW 
VIFYRD FEEW 
VIFYRDYEEW 
AIFYRDYEEW 
-IFYRD -EEW 



KPGLITYINL 
RPGLITYINL 
RPGLITYINL 
KPGLITYINL 
KPGLITYINL 
-PGLITYINL 



YFEAPAYDPA 
YLEAPAYDPA 
YLEAPP HDPA 
YLEAPAHDPA 
YLEAPAHDPA 
Y-EAP- -DPA 



LNKDRLNNLI 
LNKDKLN NLI 
LNKDKLINLI 
LNKDRLKNLI 
LNKDRLRNLI 
LNKD-L- NLI 



GSSKVGRWVY 
GSSKVGRWVY 
SPNWVGRWVY 
GSSKVGRWVY 
GSSKAGR WVY 
GRWVY 



WIHDHLAGGS 
WIHDHLAGGS 
WIHDHLAGGS 
WIHNNLAGGS 
WIHDHLAGGS 
WIH--LAGGS 



VPKFAGACIH 
VPKFAGAC IH 
VPKFAGAC IH 
VPKFAGSCIH 
VPKFAGSC IH 
VPKFAG-CIH 



400 

TSIVYYDSDE 
TSIVYYDSDE 
TTIVYYDNDE 
TSIVYYDNDE 
TDIIYYDSDE 
T-I-YYD-DE 

45 0 

EYTGNLGGWV 
EYTGNLGGW V 
EYTGNLGGWV 
EYTGNLGGWV 
EYTGNLGGW I 
EYTGNLGGW - 



486 

NGQYGYSVWS YCGVG* 
SGQYGYTVWS YCGVG* 
NGYYGYSVWS YCGVG* 
KGQYGYSVWS YCGVG* 
NGQYGYSVWS YCGVG* 
-G-YGY-VWS YCGVG* 
Anti sense primer 



Figure 14A-2 




SEQ ID NO:82 
pyro (SEQ ID NO:313) 
SEQ ID NO:74 
thermo2 (SEQ ID NO:3I6) 
SEQ ID NO:76 
SEQ ID NO:78 
SEQIDNO:84 
SEQ ID NO:86 
SEQ ID NO:S0 
thermo(SEQ ID NO:315) 
pyro2 (SEQ ID NO:314) 
CLONE A (SEQ ID NO:3 18) 
Consensus (SEQ ID NO:3 1 9) 



SEQ IDNO:82 
pyro (SEQIDNO:313) 
SEQ ID NO:74 
thermo2(SEQ ID NO:316) 
SEQ ID NO:76 
SEQIDNO:78 
SEQ IDNO:84 
SEQ IDNO:86 
SEQ IDNO:80 
thermo (SEQ IDNO:315) 
pyro2 (SEQ IDNO:314) 
CLONE A (SEQ ID NO:3 1 8) 
Consensus (SEQ ID NO:3 19) 



SEQ IDNO:82 
pyro (SEQ lDNO:3i3) 
SEQ ID NO:74 
thermo2 (SEQ ID NO:316) 
SEQ ID NO:76 
SEQ ID NO:78 
SEQ ID NO:84 
SEQIDNO:86 
SEQIDNO:80 
thermo (SEQ IDNO:315) 
pyro2 (SEQ ID NO:314) 
CLONE A (SEQ ID NO:318) 
Consensus (SEQ ID NO:3-19) 



SEQIDNO:82 
pyro (SEQ IDNO:313) 
SEQ ID NO:74 
thermo2 (SEQ ID NO:316) 
SEQ ID NO:76 
SEQ ID NO:78 
SEQ ID NO:84 
SEQ ID NO:86 
SEQIDNO:80 
thermo (SEQ ID NO:3 15) 
pyro2(SEQ IDNO:314) 
; ONE A (SEQ ID NO:318) 
^Msensus (SEQ ID NO:3l9) 
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1 50 

MKKFVA LFITMFFVVS MAWAQPASA 

MKKFVA LLITMFFVVS MAAVAQPAS A 



MA RKVLVALLVF LWLSVSAV P 



MKPAPCL LVFVX,WSIL AGLYAQPAGA 

SESQCTATCT WRWYM SAKK LLALLFVLAV LVGVAVIPAR VGIAPVSAGA 

VNIKK LTPLLTLLLF FIVLASPVSA 

MRRSARV LV1.IIAFFLL AGIYYPSTSA 



51 

AKYSE LEEGG 
AKYSE LEEGG 

MA LEEGG 

AKAETLENGG 

MA LEEGG 

MA LEEGG 

MA LEEGG 

MA LEEGG 

AKYLE LEEGG 
TSRPS LEEGG 
AKYLE LEEGG 
AKYSE LEQGG 
GG 

101 

SKGMS GGYSM 
SKGMG GAYSM 
SKGMS GGYSM 
SKGMS GGYSM 
SKGMS GGYSM 
SKGMS ^-^IVSM 
SKGMS SM 
SKGMS V, , iSM 
SKGMG GAYSM 
SKGMS GAYSM 
SKGMS GGYSM 
SKGMG GAYSM 
SKGM- G-YSM 



VIMQAF YWDV 
VIMQAFYWDV 
LIMQAFYWDV 
VIMQAFYWDV 
LIMQAFYVfDV 
LIMQAFYWDV 
LIMQAFYWDV 
LIMQAFYWDV 
VIMQAFYWDV 
VIMQAF YWDV 
VIMQAFYWDV 
VIMQAFYWDV 
-IMQAFYWDV 



GYDPYD FFDL 
GYDPYD FFDL 
GYDPYD FFDL 
GYDPYD FFDL 
GYDPYD YFDL 
GYDPYD YFDL 
GYDPYD FFDL 
GYDPYD FFDL 
GYDPYD FFDL 
GYDPYD FFDL 
GYDPYD YFDL 
GYDPYD YFDL 
GYDPYD -FDL 



PGGGIWWDTI 
PAGGIWWDTI 
PGGGIWWDTI 
PGGGIWWDTI 
PMGGIWWDTI 
PMGGIWWDTI 
PGGGIWWDTI 
PGGGIWWDTI 
PSGGIWW DTI 
PAGGIWWDTI 
PGGGIWWDHI 
PEGGIWWDTI 
P-GGIWWD-I 



GEYNQKGTIE 
GEYNQKG TVE 
GEYYQKG SVE 
GEYYQKGSVE 
GEYYQKG TVE 
GEYYQKG TVE 
GEYYQKG TVE 
GEYYQKG TVE 
GEYDQKGTVE 
GEYYQKG TVE 
GEYYQKG TVE 
GEFYQKGTVE 
GE--QKG--E 



RSKIPEWY EA 
RSKIPEWY EA 
AQKIPDWASA 
AQKIPDWA SA 
AQKI PDWA SA 
AQKIPDWA SA 
AQKIPEWA SA 
AQKIPEWASA 
RQKIPEWY DA 
RSKIPDWASA 
RSKIPEWY EA 
RQKIPEWY DA 
--KIP-W- -A 



TRFGSKQELI 
TRFGSKQELI 
TRFGSKEE LV 
TRFGSKEELV 
TRFGSKQELI 
TRFGSKQELI 
TRFGSKEE LV 
TRFGSKEELV 
TRFGSKQE LV 
TRFGSKQELI 
TRFGSKEE LV 
TRFGSKEELV 
TRFGSK-EL- 



10 0 

GISAIWIPPA 
GISAIWIPPA 
GISAIWIPPA 
GISAIWIPPA 
GISAIWIPPA 
GISAIWIPPA 
GISAIWIPPA 
GISAIWIPPA 
GISAIWIPPA 
GISAIWIPPA 
GISAIWLPPP 
GISAIWIPPA 
GISAIW-PP - 

15 0 

NMINTAHAYG 
NMINTAHAYG 
NMINTAHAHN 
NMINTAHAHN 
NMINTAHAYG 
NMINTAHAYG 
NMINTAHSYG 
NMINTAHSYG 
NMINTAHAYG 
NMINTAHSYG 
RLIQTAHAYG 
NMISTAHQYG 
--I-TAH 



151 

IKVIADIVIN 
IKVIADIVIN 
MKVIADIVIN 
MKVIADIVIN 
MKVIADIVIN 
MKVIADIVIN 
IKVIADIVIN 
IKVIADIVIN 
IKVIADIVIN 
IKVIADIVIN 
IKVIADWIN 
IKVIADIVIN 
-KVIAD-VIN 



HRAGGD LEWN 
HRAGGD LEWN 
HRAGGD LEWN 
HRAGGD LEWN 
HRAGGD LEWN 
HRAGGD LEWN 
HRAGGD LEWN 
HRAGGG LEWN 
HRAGGD LEWN 
HRAGGD LEWN 
HRAGGD LEWN 
HRAGGD LEWN 
HRAGG- LEWN 



PFVGDYT WTD 
PFVGDYT WTD 
PFTNSYT WTD 
PFTNSYTWTD 
PFVNDYTWTD 
PFVNDYT WTD 
PFVNDYTWTD 
PFVNDYTWTD 
PFVNDYT WTD 
PFTNSYTWTD 
PFVGDYT WTD 
PYVGDYT WTD 
P YT WTD 



FSKVASGKYT 
FSKVASGKYT 
FSKVASGKYT 
FSKVASGKYT 
FSKVASGKYT 
FSKVASGKYT 
FSKVASGKYT 
FSKVASGKYT 
FSKVASGKYT 
FSKVASGKYT 
FSKVASGKYT 
FSKVASGKYK 
FSKVASGKY- 



20 0 

ANYLDFHPNE 
ANYLDFHPNE 
ANYLDFHPNE 
ANYLDFTiPNE 
ANYLDFHPN E 
ANYLDFHPN E 
ANYLDFHPNE 
ANYLDFHPNE 
ANYLDFHPN E 
ANYLDFHPNE 
ANYLDFHPNE 
AHYMDFHPNN 
A-Y-DFHPN - 



Figure 14B-1 




SEQ ID NO:82 
pyro (SEQ ID NO:313) 
SEQ ID NO: 74 
thermo2 (SEQ ID NO:3l6) 
SEQ IDNO:76 
SEQ ID NO:78 
SEQIDNO:84 
SEQ ID NO:86 
SEQ ID NO:80 
' thermo(SEQ ID NO:315) 
pyro2 (SEQIDNO:314) 
CLONE A (SEQ ID NO:3 1 8) 
Consensus (SEQ ID NO:3l9) 



SEQ ID NO:82 
pyro (SEQ ID NO:313) 
SEQ ID NO:74 
themio2 (SEQ ID NO:3l6) 
SEQ ID NO: 76 
SEQ ID NO:78 
SEQ ID NO:84 
SEQ IDNO:86 
SEQIDNO:80 
thermo(SEQ ID NO:315) 
pyro2 (SEQIDNO:314) 
CLONE A (SEQ ID NO:3 1 8) 
Consensus (SEQ ID NO:319) 



SEQ IDNO:82 
pyro (SEQ ID NO:313) 
SEQ ID NO:74 
thermo2 (SEQ ID NO:316) 
SEQ ID NO: 76 
SEQ ID NO:78 
SEQ ID NO:84 
SEQ ID NO:86 
SEQ ID NO:80 
thermo (SEQ IDNO:315) 
pyro2 (SEQ ID NO:3I4) 
CLONE A (SEQ ID NO:34 8) 
Consensus (SEQ ID NO:319) 



SEQIDNO:82 
pyro (SEQ ID NO:3l3) 
SEQ IDNO:74 
thermo2 (SEQ ID NO:316) 
SEQ IDNO:76 
SEQ ID NO:78 
SEQ IDNO:84 
SEQ IDNO:86 
SEQ ID NO:80 
thermo (SEQ IDNO:3l5) 
pyro2 (SEQ IDNO:314) 
CLONE A (SEQ ID N0:3 1 8) 
Consensus (SEQ ID NO:3 19) 
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Appli^gks): Walter Callen et al. 

enz^^b having alpha amylase activity anc^^ 

methWJs of use thereof 



201 

VKCCD EGTFG 
VKCCD EGTFG 
LHAGD SGTFG 
LHAGD SGTFG 
LHAGD SGTFG 
LHAGD SGTFG 
LHCCD EGTFG 
LHCCD EGTFG 
VKCCD EGTFG 
VKCCD EGTFG 
LHCCD EGTFG 
YSTSD EGTFG 
D -GTFG 



GFPDIAHEKS 
GFPDIAHEKE 
GYPDICHDKS 
•-V PDICHDKS 
Gi PDICHDKS 
GYPDICHDKS 
GYPDICHDKS 
GYPDICHDKS 
GFPDIAHEKS 
GFPDIAHEKS 
GFPDICHHKE 
GFPDIDHLVP 
G-PDI- H 



WDQHWLWASD 
WDQHWLW ASD 
WDQHWLW ASN 
WDQHWLW ASN 
WDQYWLWASO 
WDQYWLW ASQ 
WDQYWLW ASS 
WDQYWLWASS 
WDQYWLW ASN 
WDQYWLWASO 
WDQYWLW KSN 
FNQYWLW ASN 
--Q-WLW-S- 



ESYAAYLRSI 
ESYAAYLRSI 
ESYAAYLRSI 
ESYAAYLRSI 
ESYAAYLRSI 
ESYAAYLRSI 
ESYAAYLRSI 
ESYAAYLRSI 
ESYAAYLRSI 
KSYAAYLRSI 
ESYAAYLRSI 
ESYAAYLRSI 
-SYAAYLRSI 



25 0 

GVDAWRFDYV 
GVDAWRFDY V 
GIDAWRFDY V 
GIDAWRFDY V 
GIDAWRFDY V 
GIDAWRFDY V 
GVDAWRFDYV 
GVDAWCFDY V 
GVDAWRFDY V 
GIDAWRFDYV 
GFDGWRFDYV 
GIDAWRFDYV 
G-D-W-FDYV 



251 300 
KGYGAWWKD WLNWWGGWAV GEYWDTNVDA LLNWAYSSGA KVFDFPLYY K 
KGYGAWWKD WLNWWGGWAV GEYWDTNVDA LLNWAYSSGA KVFDFPLYY K 
KGYAPWWKN WLNRWGGWAV GEYWDTNVDA LLSWAYDSGA KVFDFPLYY K 
KGYAPWWKN WLNRWGGWAV GEYWDTNVDA LLSWAYDSGA KVFDFPLYY K 
KGYAPWWRD WLNWWGGWAV GEYWDTNVDA VLNWAYSS GA KVFDFALYY K 
KGYAPWWKD WLNWWGGWAV GEYWDTNVDA VLNWAYSS GA KVFDFALYY K 
KGYGAWWND WLSWWGGWAV GEYWDTNVDA LLNWAYSSGA ICVFDFPLYY K 
KGYGAWWND WLSWWGGWAV GEYWDTNVDA LLNWAYNSGA KVFDFPLYY K 
KGYGAWWKD WLDWWGGWAV GEYWDTNVDA LLNWAYSSDA KVFDFPLYY K 
KGYGAWWKD WLKWW.ALAV GEYWDTNVDA LLNWAYSSGA KVFDFPLYY K 
KGYGAWWRD WLNWWGGWAV GEYWDTNVDA LLSWAYESGA KVFDFPLYY K 
KGYGAWWKD WLSQWGGWAV GEYWDTNVDA LLNWAYSSGA KVFDFPLYY K 
KGY--WW-- WL--W AV GEYWDTNVDA -L-WAY-S-A KVFDF-LYYK 

301 35 0 

MDEAFDNKNI PALVSALQNG QTWSRD PFK AVTFVANH DT DIIWNKYLAY 
MDEAFDNTNI PALVDALQNG GTWSRD PFK AVTFVANH DT DIIWNKYPAY 
MDEAFDNNNI PALVDALKNG GTWSRD PFK AVTFVANH DT NIIWNKYPAY 
MDEAFDNNNI PALVDALKNG GTWSRD PFK AVTFVANH DT NIIWNKYPAY 
MDEAFDNNNI PALVDA LRYG QTWSRD PFK AVTFVANH DT DIIWNKYPAY 
MDEAFDNNNI PALVDA LRYG QTWSRD PFK AVTFVANH DT DIIWNKYPAY 
MDEAFDNTNI PALVDA LRYG QTWSRD PFK AVTFVANH DT DIIWNKYPAY 
MDEAFDNTNI PALVYALKNG GTWSRD PFK AVTFVANHDT DIIWNKYPAY 
MDAAFDNKNI PALVEALKNG GTWSRD PFK AVTFVANHDT DIIWNKYPAY 
MDEAFDNKNI PALVSALQNG QTWSRD PFK AVTFVANHDT DIIWNKYPAY 
MDEAFDNNNI PALVYALQNG QTWSRD PFK AVTFVANHDT DIIWNKYPAY 
MDEAFDNKNI PALVYA IQNG ETWSRDPFK AVTFVANHDT NIIWNKYPAY 
MD-AFDN-NI PALV-A G -TWSRDPFK AVTFVANHDT -IIWNKY-AY 



351 

AFILTYEGOP 
AFILTYEGQP 
AFILTYEGQP 
AFILTYEGQP 
AFILTYEGQP 
AFILTYEGQP 
AFILTYEGQP 
AFILTYEGQP 
AFILTYEGOP 
AFILTYEGQP 
AFILTYEGOP 
AFILTYEGOP 
AFILTYEGOP 



VIFYRDYEEW 
VIFYRDYEEW 
AIFYRDYEEW 
AIFYRDYEEW 
TIFYRDYEEW 
TIFYRD YEEW 
VIFYRDYEEW 
VIFYRDYEEW 
TIFYRDYEEW 
VIFYRDYEEW 
VIFYRDFEEW 
VIFYRDYEEW 
- 1 FYRD - EEW 



LNKDRLNNLI 
LNKDKLN NLI 
LNKDRLRNLI 
LNKDRLRNLI 
LNKDKLKNLI 
LNKDKLKNLI 
LNKDKLN NLI 
LNKDKLN NLI 
LNKDRLKNLI 
LNKDRLK NLI 
LNKDKLI NLI 
LNKDKLN NLI 
LNKD-L- NLI 



V.IHDHLAGGS 
WIHDHLAGGS 
WIHDHLAGGS 
WIHDHLAGGS 
WIHDNLAGGS 
WIHDNLAG GS 
WIHDHLAGGS 
WIHDHLAGGS 
WIHDHLAGGS 
WIHNNLAGGS 
WIHDHLAG GS 
WIHEHLAGGS 
WIH--LAGGS 



40 0 

TSIVYYDSDE 
TSIVYYDSDE 
TDIIYYDSDE 
TDIIYYDSDE 
TDI VYYDND E 
TDI VYYDND E 
TDIVYYDSD E 
TDIVYYDSD E 
TDI VYYDND E 
TSIVYYDNDE 
TTI VYYDND E 
TKILYYDDDE 
T-I-YYD-DE 



Ffgure 14B-2 
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Applicant^^^alter Callen et al. 

ENZYMES^R^ING ALPHA AMYLASE ACTIVITY AND 
METHODS OF USE THEREOF 



SEQ ID NO:82 
pyro (SEQIDNO:3i3) 
SEQ ID NO:74 
thermo2 (SEQ ID NO:316) 
SEQ ID NO:76 
SEQ ID NO:78 
SEQ ID NO:84 
SEQ ID NO:86 
SEQ ID NO:80 
* thermo(SEQIDNO:3i5) 
pyro2 (SEQIDN0:3I4) 
CLONE A (SEQ IDNO:3l8) 
Consensus (SEQ ID NO:319) 



401 

MIFVR 

LIFVR 

LIFVR 

LIFVR 

LIFVR 

LIFVR 

LIFVR 

LIFVR 

LIFVR 

LIFVR 

LIFVR 

LIFMR 

-IF-R 



NGYGS 
NGDSK 
NGYGD 
NGYGD 
NGYGS 
NGYGS 
NGYGT 
NGYGT 
NGYGD 
NGYGN 
NGDSR 
EGYGD 
-G--- 



KPGLIT 
RPGLIT 
KPGLIT 
KPGLIT 
KPGLIT 
KPGLIT 
KPGLIT 
KPGLIT 
KPGLIT 
KPGLIT 
RPGLIT 
RPGLIT 
-PGLIT 



YINL 
YINL 
YINL 
YINL 
YINL 
YINL 
YINL 
YINL 
YINL 
YINL 
YINL 
YINL 
YINL 



GSSKVGR WVY 
GSSKVGRWVY 
GSSKAGR WVY 
GSSKAGR WVY 
GSSKAGR WVY 
ASSKAGR WVY 
GSSKVGRWVY 
GSSKAGR WVY 
GSSKAGR WVY 
GSSKVGRWVY 
SPNWVGR WVY 
GSDWAER WVN 
RWV- 



V. PKFAGACI 
V. PKFAGACI 
V.PKFAGSCI 
V.PKFAGSCI 
V . PKFAGS CI 
V.PKFAGSCI 
V, PKFAGS CI 
V.PKFAGSCI 
V. PKFAGACI 
V.PKFAGSCI 
V. PKFAGACI 
VGSKFAGYTI 
V--KFAG- - I 



45 0 

HEYTGNLGG W 
HEYTGNLGGW 
HEYTGNLGG W 
HEYTGNLGGW 
HEYTGNLGGW 
HEYTGNLGGW 
HEYTGNLGGW 
HEYTGSLGGW 
HEYTGNLGGW 
HEYTGNLGGW 
HEYTGNLGGW 
HEYTGNLGGW 
HEYTG-LGGW 



SEQ ID NO:82 
pyro (SEQ IDNO:313) 
SEQ ID NO:74 
thermo2 (SEQ ID NO:3l6) 
SEQ ID NO:76 
SEQ IDNO:78 
SEQ ID NO:84 
SEQIDNO:86 
SEQIDNO:80 
thermo (SEQ ID NO:3l5) 
pyro2 (SEQlDNO:314) 
CLONE A (SEQ ID N0:3 1 8) 
Consensus (SEQ ID NO:319) 



451 

VDKYV 

VDKYV 

IDKWV 

IDKWV 

VDKWV 

VDKWV 

IDKYV 

IDKYV 

VDKWV 

VDKYV 

VDKRV 

VDRYV 

-D--V 



YSSGW 
ESSGW 
DSSGR 
DSSGR 
DSSGW 
DSSGW 
SSSGW 
SSSGW 
DSSGW 
GSNGW 
DSSGW 
QYDGW 
G- 



VYFEAP 
VYLEAP 
VYLEAP 
VYLEAP 
VYLEAP 
VYLEAP 
VYLEAP 
VYLEAP 
VYLEAP 
VYLEAP 
VYLEAP 
VKLTAP 
V AP 



AYDP 
AYDP 
AHDP 
AHDP 
AHDP 
AHDP 
AHDP 
AHDP 
AHDP 
AHDP 
PHDP 
PHDP 
--DP 



ANGQYGY SVW 
ASGQYGY TVW 
ANGQYGY SVW 
ANGQYGY SVW 
ANGQYGY SVW 
ANGQYGY SVW 
ANGYYGY SVW 
ANGQYGY SVW 
ANGYYGY SVW 
AKGQYGY SVW 
ANGYYGY SVW 
ANGYYGY SVW 
A-G-YGY -VW 



487 
SYCGVG* 
SYCGVG* 
SYCGVG* 
SYCGVG* 
SYCGVG* 
SYCGVG* 
SYCGVG* 
SYCGVG* 
SYCGVG* 
SYCGVG* 
SYCGVG* 
SYAGVG* 
SY -GVG* 



Figure 14B-3 
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ENZY^WAVING ALPHA AMYLASE ACTIVITY AND 
METH^K OF USE THEREOF 



1 50 

SEQfDNO:83 

SEQIDNO:85 

SEQIDNO:75 

SEQIDNO:77 

SEQlDNO:73 

SEQIDNO:79 ATGAAGC CTGCGAAACT CCTCGTCTTT GTGCTCGTAG TCTCTATCCT 

SEQIDNO:81 ATGAAGA AGTTTGTCGC CCTGTTCATA ACCATGTTTT TCGTAGTGAG 

CLONE A (SEQ ID NO:320) ATGAGGAGAT CCGCAAGGGT TTTGGTTCTG ATTATAGCGT TTTTCCTCCT 

Consensus (SEQ ID NO:321) 

51 100 

ATGGCTCTGG 

cc^',^^oc< -- ATGGCrCTGG 

ATGGCTCTGG 

SEQ ID NO:75 ATarrrrrnr 

SEQIDNO:77 ATGGCTCTGG 

SEQIDNO:73 ATGGCTCTGG 

SEOIDNO-79 CGCGGGGCTC TACGCCCAGC CCGCGGGGGC GGCCAAGTAC CTGGAGCTCG 

SEQlDNO:81 CATGGCAGTC GTTGCACAGC CAGCTAGCGC CGCAAAGTAT TCCGAGCTCG 

CLONE A(SEQ IDNO:320) GGCGGGGATT TACTACCCCT CCACGAGTGC CGCGAAGTAC TCCGAGCTGG 

Consensus (SEQ ID NO:321) 



SEQ ID NO:83 
SEQ ID NO:85 
SEQ ID NO:75 
SEQ ID NO:77 
SEQ ID NO:73 
SEQ ID NO:79 
SEQIDNO:81 
CLONE A (SEQ ID NO:320) 
Consensus (SEQ ID NO:321) 



101 

AAGAGGG CGG 
AAGAGGG CGG 
AAGAGGG CGG 
AAGAGGG CGG 
TAGAGGG CGG 
AAGAGGG CGG 
AAGAAGG CGG 
AGCAGGG CGG 
GGCGG 



GCTCATAATG 
GCTTATAATG 
GCTTATAATG 
GCTCATAATG 
GCTTATAATG 
CGTCATAATG 
CGTTATAATG 
AGTCATAA TG 
--T-ATAATG 



CAGGCCTTC T 
CAGGCATTCT 
CAGGCATTCT 
CAGGCCTTC T 
CAGGCCTTC T 
CAGGCCTTC T 
CAGGCCTTC T 
CAGGCCTTC T 
CAGGC-TTCT 



ACTGGGATGT 
ATTGGGACGT 
ACTGGGACGT 
ACTGGGACGT 
ACTGGGACGT 
ACTGGGACGT 
ACTGGGACGT 
ACTGGGACGT 
A-TGGGA-GT 



150 

TCCTGGAGGA 
CCCAGGTGGA 
CCCCATGGGA 
CCCCATGGGA 
CCCAGGTGGA 
GCCTTCAGGA 
CCCAGGTGGA 
TCCGGAGGGA 
-CC GGA 



SEQ IDNO:83 
SEQ ID NO:85 
SEQ ID NO:75 
SEQ ID NO:77 
SEQ ID NO:73 
SEQ ID NO: 79 
SEQ ID NO:81 
CLONE A (SEQ ID NO:320) 
Consensus (SEQ ID NO:321) 



151 

GGAATCTGGT 
GGAATCT GGT 
GGAATCTGGT 
GGAATCT GGT 
GGAATCTGGT 
GGAATATGGT 
GGAATCTGGT 
GGAATCTGGT 
GGAAT-TGGT 



GGGACACAAT 
GGGACACCAT 
GGGACACGAT 
GGGACACGAT 
GGGACACCAT 
GGGACACAAT 
GGGACACCAT 
GGGACACAAT 
GGGACAC- AT 



AGCTCAAAAG 
AGCCCAGAAG 
AGCCCAGAAG 
AGCCCAGAAG 
AGCCCAGAAG 
ACGGCAGAAG 
CAGGAGCAAG 
ACGGCAGAAG 
AAG 



ATACCCGAAT 
ATACCCGAAT 
ATACCCGACT 
ATACCCGACT 
ATACCCGACT 
ATACCGGAGT 
ATACCGGAGT 
ATCCCTGAAT 
AT-CC-GA-T 



200 

GGGCAAGTGC 
GGGCAAGTGC 
GGGCAAGCGC 
GGGCAAGCGC 
GGGCGAGCGC 
GGTACGATGC 
GGTACGAGGC 
GGTACGATGC 
GG GC 



SEQIDNO:83 
SEQ ID NO:85 
SEQ ID NO:75 
SEQ IDNO:77 
SEQ ID NO:73 
SEQ ID NO:79 
SEQIDNO:81 
CLONE A (SEQ ID NO:320) 
Consensus (SEQ ID NO:321) 



201 

AGGAATCTCA 
AGGAATCTCA 
CGGGATT TCG 
CGGGATT TCG 
CGGGATT TCG 
CGGAATC TCC 
GGGAATATCC 
AGGCATATCC 
-GG-AT- TC- 



GCGATATGGA 
GCGATATG GA 
GCGATATGGA 
GCGATATG GA 
GCAATATGGA 
GCAATATGGA 
GCCATTTG GA 
GCCATCTGGA 
GC-AT-TGGA 



TTCCACCAG C 
TTCCACCAG C 
TTCCCCCCG C 
TCCCTCCCG C 
TTCCTCCCG C 
TTCCCCCGG C 
TTCCGCCAG C 
TACCCCCGGC 
T-CC-CC-GC 



GAGTAAGGGC 
GAGTAAGGGA 
GAGCAAGGGT 
GAGCAAGGGT 
GAGTAAGGGC 
GAGCAAGGGC 
CAGCAAGGGG 
GAGCAAGGGC 
-AG-AAGGG- 



250 

ATGAGCGGTG 
ATGAGCGGTG 
ATGAGCGGCG 
ATGAGCGGCG 
ATGAGCGGCG 
ATGGGCGGCG 
ATGAGCGGCG 
ATGGGCGGGG 
ATG-GCGG-G 



Figure 14C-1 




SEQ ID NO:75 
SEQ IDNO:77 
SEQ ID NO:73 
SEQ ID NO:79 
SEQ ID NO:8I 
CLONE A (SEQ ID NO:320) 
Consensus (SEQ ID NO:32l) 



SEQ ID NO:83 
SEQ ID NO:85 
SEQ ID NO: 75 
SEQ ID NO:77 
SEQ ID NO:73 
SEQ ID NO:79 
SEQ IDNO:81 
CLONE A (SEQ ID NO:320) 
Consensus (SEQ ID NO:32!) 



SEQ IDNO:83 
SEQ IDNO:85 
SEQ IDNO;75 
SEQIDNO:77 
SEQ IDNO:73 
SEQ ID NO:79 
SEQ ID N0:8I 
CLONE A (SEQ ID NO:320) 
Consensus (SEQ ID NO:32l) 



SEQ ID NO:83 
SEQ IDNO:85 
SEQ ID NO:75 
SEQ ID NO: 77 
SEQ ID NO:73 
SEQ ID NO:79 
SEQ ID NO:81 
CLONE A (SEQ ID NO:320) 
Consensus (SEQ ID NO:321) 



SEQ ID NO:83 
SEQ ID NO:85 
SEQ ID NO:75 
SEQ ID NO:77 
SEQ ID NO:73 
SEQ ID NO:79 
SEQIDNO:81 
CLONE A (SEQ ID NO:320) 
Consensus (SEQ ID NO:321) 
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251 

GTTATTC CAT 
GTTATTC CAT 
GCTATTC GAT 

GCTATTC GAT 
GCTATTC GAT 
GCTATTC GAT 
GTTACTC GAT 
CCTACTCGAT 
--TA-TC -AT 



GGGCTACGAT 
GGGCTACG AT 
GGGCTACGAC 

GGGCTACG AC 
GGGCTACG AC 
GGGCTACG AC 
GGGCTACG AT 
GGGCTACGAC 
GGGCTACG A - 



CCCTACGATT 
CCCTACGAT T 
CCCTACGATT 
CCCTACGAT T 
CCCTACGATT 
CCCTACGACT 
CCCTACGAT T 
CCCTACGATT 
CCCTACGA- T 



TCTTTGACCT 
TCTTTGACCT 
ATTTTGACCT 
ATTTTGACCT 
TCTTCGACCT 
TCTTTGACCT 
TCTTTGACCT 
ACTTCGATCT 
--TT-GA-CT 



300 

CGGCGAGTAC 
CGGCGAGTAC 
CGGTGAGTAC 
CGGTGAGTAC 
CGGTGAGTAC 
CGGTGAGTAC 
CGGCGAGTAC 
GGGCGAGTTT 
-GG-GAGT-- 



301 

TATCAGAAGG 
TATCAGA AGG 
TACCAGAAGG 
TACCAGAAGG 
TACCAGAAGG 
GACCAGAAGG 
AACCAGAAGG 
TACCAGAAGG 
-A-CAGAAGG 



GGACAGTTGA 
GGACAGTTGA 
GAACGGTGGA 
GAACGGTGGA 
GAAGCGTTGA 
GAACGGTAGA 
GAACCATC GA 
GAACCGTTGA 
G-A T-GA 



GACGCGCTT C 
GACGCGCTT C 
AACAAGATT C 
AACGAGGTTC 
GACGCGCTT C 
GACGCGCTT T 
AACGCGCTT T 
GACGCGCTT C 
-AC--G-TT- 



GGCTCAAAGG 
GGCTCAAAGG 
GGCTCAAAGC 
GGCTCAAAGC 
GGATCAAAAG 
GGCTCCAAGC 
GGCTCTAAAC 
GGCTCCAAGG 
GG-TC-AA-- 



350 

AAGAACTGGT 
AAGAACTGGT 
AGGAGCTCAT 
AGGAGCTCAT 
AGGAGCTTGT 
AGGAGCTCGT 
AGGAGCTCAT 
AAGAGCTCGT 
A-GA-CT--T 



351 

GAACATG ATA 
GAACATGATA 

AAACATG ATA 
AAACATG ATA 
GAACATG ATA 
GAACATG ATA 
CAATATGATA 
CAACATGATC 
-AA-ATGAT- 



AACACCGCAC 
AACACCGCAC 
AACACCGC CC 
AACACCGC CC 
AACACCGC CC 
AACACCGC CC 
AACACCGC CC 
TCCACGGCCC 
--CAC-GC-C 



ACTCCTACGG 
ACTCCTACGG 
ACGCCTATGG 
ACGCCTATG G 
ATGCTCACAA 
ACGCCTACG G 
ATGCCTACGG 
ACCAGTACGG 
A A 



CATAAAGGTG 
CATAAAGGTG 
CATGAAGGTA 
CATGAAGGTA 
CATGAAGGTC 
CATCAAGGTC 
CATAAAGGTG 
CATCAAGGTT 
CAT-AAGGT- 



400 

ATAGCAGACA 
ATAGCGGACA 

ATAGCCGATA 
ATAGCCGATA 
ATAGCGGACA 
ATCGCAGACA 
ATAGCGGACA 
ATAGCGGACA 
AT-GC-GA-A 



401 

TAGTCATAAA 
TAGTCAT AAA 
TAGTCAT CAA 
TAGTCAT CAA 
TAGTCAT CAA 
TAGTAAT CAA 
TCGTCATAAA 
TAGTGATAAA 
T-GT-AT -AA 



CCACCGCG CC 
CCACCGCG CC 
CCACCGCG CC 
CCACCGCG CC 
CCACCGCG CC 
CCACCGCG CC 
CCACCGCG CA 
CCACCGCG CA 
CCACCGCG C- 



GGTGGAGAC C 
GGTGGAGGC C 
GGCGGCGAT C 
GGCGGTGACC 
GGCGGCGACC 
GGAGGAGACC 
GGCGGAGACC 
GGTGGAGAC C 
GG-GG-G-- C 



TTGAGTGGAA 
TCGAGTGGAA 
TGGAGTGGAA 
TGGAGTGGAA 
TGGAGTGGAA 
TTGAGTGGAA 
TCGAGTGGAA 
TCGAATGGAA 
T-GA-TGGAA 



450 

CCCCTTCGTG 
CCCCTTCGTG 
CCCCTTCGTG 
CCCCTTCGTG 
TCCTTTCACC 
CCCCTTCGTC 
CCCGTTCGTT 
CCCATACGTC 
-CC-T-C 



451 

AACGACTATA 
AACGACTATA 
AACGACTATA 
AACGACTATA 
AACAGCTACA 
AATGACT ACA 
GGGGACT ACA 
GGCGACTATA 
CTA-A 



CCTGGACAGA 
CCTGGACAGA 
CCTGGACCGA 
CCTGGACCGA 
CCTGGACCGA 
CCTGGACG GA 
CCTGGACG GA 
CCTGGACG GA 
CCTGGAC- GA 



CTTCTCAAAA 
CTTCTCAAAA 
CTTCTCGAA G 
CTTCTCAAAG 
TTTCTCGAAG 
CTTCTCGAA G 
CTTCTCAAAG 
CTTTTCTAA G 
-TT-TC-AA - 



GTCGCCTCCG 
GTCGCCTCCG 
GTCGCGTCGG 
GTCGCGTCGG 
GTCGCGTCGG 
GTCGCTTCCG 
GTGGCCTCGG 
GTCGCCTCCG 
GT-GC-TC-G 



500 

GTAAATATAC 
GTAAATATAC 
GTAAATACAC 
GTAAAtACAC 
GCAAGTACAC 
GCAAGTACAC 
GCAAATATAC 
GG AAATACAA 
G-AA~TA-A- 



Figure 14C-2 




SEQ ID NO:83 
SEQ IDNO:85 
SEQ ID NO:75 
SEQ ID NO:77 
SEQ ID NO:73 
SEQ ID NO: 79 
SEQIDN0:81 
CLONE A (SEQ ID NO:320) 
Consensus (SEQ ID NO:32I) 



SEQ ID NO:83 
SEQ ID NO:85 
SEQIDNO:75 
SEQIDNO:77 
SEQ ID NO:73 
SEQ IDNO:79 
SEQ ID N0:8l 
CLONE A (SEQ ID NO:320) 
Consensus (SEQ IDNO:32l) 



SEQ IDNO:83 
SEQ ID NO:85 
SEQ IDNO:75 
SEQ ID NO:77 
SEQ ID NO:73 
SEQ ID NO:79 
SEQIDN0:8l 
CLONE A (SEQ ID NO:320) 
Consensus (SEQ IDNO:321) 



SEQ ID NO:83 
SEQ ID NO:85 
SEQ ID NO:75 
SEQ ID NO:77 
SEQ ID NO:73 
SEQ ID NO:79 
SEQ ID NO:81 
CLONE A (SEQ ID NO:320) 
Consensus (SEQ ID NO:321) 



SEQ ID NO: 83 
SEQ ID NO: 85 
SEQ ID NO:75 
SEQ ID NO:77 
SEQ ID NO:73 
SEQ IDNO:79 
SEQ ID N0:81 
CLONE A (SEQ ID NO:320) 
Consensus (SEQ ID NO:321) 
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501 

GGCCAAC TAC 
AGCCAAC TAC 
GGCCAAC TAC 
GGCCAAC TAC 
GGCCAAC TAC 
GGCCAAC TAC 
TGCCAAC TAC 
GGCCCAC TAC 
-GCC-ACTAC 



CTTGACTT CC 
CTTGACTT CC 
CTCGACTT CC 
CTCGACTT CC 
CTCGACTT CC 
CTCGACTT CC 
CTCGACTT CC 
ATGGACTT CC 
-T-GACTT CC 



ACCCAAACG A 
ACCCAAACG A 
ACCCGAACG A 
ACCCGAACG A 
ACCCGAACG A 
ACCCGAACG A 
ACCCGAACG A 
ATCCAAACAA 
A-CC-AAC- A 



GCTTCACTGT 
GCTTCACTGT 
GCTCCACGCG 
GCTCCATGCG 
GCTTCACGCG 
GGTCAAGTGC 
GGTCAAGTGC 
CTACAGCACC 



550 

TGTGATGAAG 
TGTGATGAAG 
GGCGATTCCG 
GGCGATTCCG 
GGCGATTCCG 
TGCGACGAGG 
TGTGACGAGG 
TCAGACGAGG 
- -'GA G 



551 

GTACCTT TGG 
GTACCTT TGG 
GAACATT TGG 
GAACATT TGG 
GAACATT TGG 
GCACCTT TGG 
GCACATTTGG 
GAACCTT CGG 
G-AC-TT -GG 



AGGATACCCT 
AGGATACC CT 
AGGCTATC CC 
AGGCTATC CC 
AGGCTATC CC 
AGGGTTCC CG 
AGGCTTCC CA 
TGGCTTCC CA 
-GG-T--CC- 



GATATATGT C 
GATATATGT C 
GACATATGC C 
GACATATGC C 
GACATATGC C 
GACATAGCC C 
GACATAGCCC 
GACATTGATC 
GA-AT C 



ACGACAAAAG 
ACGACAAAAG 
ACGACAAGAG 
ACGACAAGAG 
ACGACAAGAG 
ACGACAAGAG 
ACGACAAGAG 
ACCTCGTGCC 
AC 



600 

CTGGGACCAG 
CTGGGACCAG 
CTGGGACCAG 
CTGGGACCAG 
CTGGGACCAG 
CTGGGACCAG 
CTGGGACCAG 
CTTCAACCAG 
CT ACCAG 



601 

TACTGGCTCT 
TACTGGC TCT 
TACTGGCTCT 
TACTGGC TCT 
CACTGGC TCT 
TACTGGC TCT 
CACTGGC TCT 
TACTGGC TGT 
-ACTGGCT-T 



GGGCGAGCAG 
GGGCGAGCAG 
GGGCCAGCCA 
GGGCCAGCCA 
GGGCCAGCAA 
GGGCGAGCAA 
GGGCGAGCGA 
GGGCGAGCAA 
GGGC-AGC 



CGAAAGCTA C 
CGAAAGCTAC 
GGAGAGCTAC 
GGAGAGCTAC 
CGAAAGCTAC 
CGAGAGCTA C 
TGAGAGCTA C 
CGAGAGCTA C 
-GA-AGCTAC 



GCTGCCTACC 
GCTGCCTACC 
GCGGCCTATC 
GCGGCATATC 
GCCGCCTACC 
GCCGCCTACC 
GCCGCCTACC 
GCCGCCTACC 
GC-GC-TA-C 



650 

TCAGGAGCAT 
TCAGGAGCAT 
TCAGGAGCAT 
TCAGGAGCAT 
TCCGGAGCAT 
TCAGGAGCAT 
TAAGGAGCAT 
TCAGGAGCAT 
T--GGAGCAT 



651 

AGGGGTTGAC 
AGGGGTTGAC 
CGGCATCGAC 
CGGCATCGAT 
CGGCATCGAC 
CGGCGTTGAC 
CGGCGTT GAT 
AGGGATCGAT 
-GG--T- GA- 



GCCTGGCG TT 
GCCTGGTG TT 
GCCTGGCG CT 
GCCTGGCG CT 
GCCTGGCG CT 
GCATGGCG CT 
GCCTGGCG CT 
GCGTGGCGCT 
GC-TGG-G-T 



TCGACTACGT 
TCGACTACG T 
TCGACTACGT 
TCGACTACGT 
TCGACTACGT 
TCGACTACG T 
TTGACTACG T 
TTGACTACG T 
T-GACTACGT 



CAAGGGCTAC 
CAAGGGCTAC 
CAAGGGCTAT 
CAAGGGCTAT 
CAAGGGCTAC 
CAAGGGCTAC 
CAAGGGCTAC 
TAAGGGCTAC 
-AAGGGCTA- 



700 

GGAGCATGGG 
GGAGCCTGGG 
GCTCCCTGGG 
GCTCCCTGGG 
GCTCCCTGGG 
GGAGCGTGGG 
GGAGCGTGGG 
GGCGCGTGGG 
G C-TGGG 



701 

TTGTTAA CGA 
TTGTTAA CGA 
TCGTCAGGGA 
TCGTCAAGGA 
TCGTTAAGAA 
TCGTCAAGGA 
TCGTCAAGGA 
TCGTCAAGGA 
T-GT-A A 



CTGGCTCAGC 
CTGGCTCAGC 
CTGGCTGAAC 
CTGGCTGAAC 
CTGGCTGAAC 
CTGGCTGGAC 
CTGGCTCAAC 
CTGGCTGAGT 
CTGGCT 



TGGTGGGGAG 
TGGTGGGGAG 
TGGTGGGGAG 
TGGTGGGGAG 
CGGTGGGGCG 
TGGTGGGGAG 
TGGTGGGGCG 
CAGTGGGGCG 
--GTGGGG-G 



GCTGGGCCGT 
GCTGGGCCGT 
GCTGGGCAGT 
GCTGGGCGGT 
GCTGGGCGGT 
GCTGGGCCGT 
GCTGGGCCGT 
GCTGGGCCGT 
GCTGGGC-GT 



750 

TGGAGAGTAC 
TGGAGAGTAC 
TGGAGAGTAC 
TGGAGAGTAC 
TGGAGAGTAC 
CGGGGAGTAC 
TGGCGAGTAC 
CGGCGAGTAC 
-GG-GAGTAC 
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751 

TGGGACA CGA 
TGGGACACTA 
TGGGACA CCA 
TGGGACA CCA 
TGGGACA CCA 
TGGGACA CAA 
TGGGACA CCA 
TGGGACA CCA 
TGGGACA C- A 

801 

CAAGGTCTTT 
CAAGGTCTTT 
CAAGGTC TTT 
CAAGGTC TTT 
TAAAGTCTTC 
AAAAGTCTTC 
CAAGGTC TTC 
CAAGGTC TTC 
-AA-GTCTT- 

851 

ACACCAACAT 
ATACCAACAT 
ACAACAACAT 
ACAACAACAT 
ACAACAACAT 
ACAAGAA CAT 
ACAAAAA CAT 
ACAACAACAT 
A-A--AACAT 

901 

GTCAGCCGCG 
GTCAGCCGCG 
GTCAGCCGCG 
GTCAGCC GCG 
GTCAGCCGCG 
GTCAGCCGCG 
GTCTCCCGCG 
GTCAGCAGGG 
GTC--C-G-G 

951 

AGATATAATC 
AGATATAATC 
CGACATAATC 
CGACATAATC 
CAACATAATC 
GGACATAATT 
CGAT ATA ATC 
GAACATAATC 
--A-ATAAT- 



ACGTTGATGC 
ACGTTGATGC 
ACGTCGACGC 
ACGTCGACGC 
ACGTCGATGC 
ACGTTGAT GC 
ACGTTGATGC 
ACGTCGATGC 
ACGT-GA- GC 



ACTCCTCAAC 
ACTCCTCAA C 
TGTTCTCAA C 
TGTTCTCAA C 
ACTCCTGAG C 
ACTGCTCAAC 
ACTCCTCAAC 
GCTCCTCAAC 
--T-CT-A- C 



TGGGCATACA 
TGGGCATACA 
TGGGCATACT 
TGGGCATACT 
TGGGCCTACG 
TGGGCCTACT 
TGGGCCTACT 
TGGGCCTACA 
TGGGC-TAC- 



GACTTCCCGC 
GACTTCCC GC 
GACTTCGC CC 
GACTTCGCCC 
GACTTCCC GC 
GACTTCCC GC 
GACTTCCC GC 
GACTTCCC GC 
GACTTC-C-C 



TCTACTACAA 
TCTACTACAA 
TCTACTACAA 
TCTACTACAA 
TCTACTACA A 
TCTACTACAA 
TCTACTACAA 
TCTACTACAA 
TCTACTACAA 



GATGGACGAA 
GATGGACGAA 
GATGGACGAG 
GATGGACGAG 
GATGGACGAG 
GATGGACGCG 
GATGGATGAG 
GATGGACGAG 
GATGGA-G-- 



CCCGGCATTA 
CCCCGCTTTG 
TCCCGCCCTG 
TCCCGCCCTG 
CCCCGCCCTC 
TCCCGCACTC 
TCCAGCGCTC 
TCCCGCCC TC 
-CC-GC--T- 



GTGGATGCA C 
GTTTACGCC C 
GTGGACGCC C 
GTGGACGCCC 
GTGGACGCC C 
GTCGAGGCC C 
GTCTCTGCC C 
GTTTACGCC A 
GT GC- - 



TCAGATACGG 
TCAAGAATGG 
TCAGATACGG 
TCAGATACGG 
TCAAGAACGG 
TCAAGAACGG 
TTCAGAACGG 
TCCAGAACGG 
T A-GG 



ATCCCTTCAA 
ACCCATTCAA 
ACCCGTTCAA 
ACCCGTTCAA 
ACCCGTTC AA 
ACCCGTTTAA 
ACCCGTTCAA 
ATCCCTTCAA 
A-CC-TT- AA 



TGGAACAAGT 
TGGAACAAGT 
TGGAACAAGT 
TGGAACAAGT 
TGGAACAAGT 
TGGAACAAGT 
TGGAACAAGT 
TGGAACAAGT 
TGGAACAAGT 



GGCGGTAACT 
GGCGGTAACT 
GGCTGTGACG 
GGCTGTGACG 
AGCCGTGAC C 
GGCCGTAAC C 
GGCCGTAACC 
GGCCGTTAC C 
-GC-GT-AC - 



TTCGTTGCCA 
TTCGTTGCCA 
TTTGTAGCCA 
TTTGTAGCCA 
TTCGTTGCCA 
TTCGTTGCAA 
TTTGTAGCAA 
TTCGTGGCTA 
TT-GT-GC-A 



800 

GCAGCGGCGC 
ACAGCGGCGC 
CGAGCGGTGC 
CGAGCGGTGC 
ACAGCGGTGC 
CGAGCGATGC 
CGAGCGGCGC 
GCAGCGGCGC 
--AGCG- -GC 

850 

GCCTTCGACA 
GCCTTCGACA 
GCCTTCGATA 
GCCTTCGATA 
GCCTTCGATA 
GCCTTTGACA 
GCCTTTGACA 
GCCTTTGACA 
GCCTT-GA-A 

900 

CCAGACAGTG 
CGGGACAGTG 
CCAGACAGTG 
TCAGACAGTG 
AGGCACGGTC 
GGGCACAGTC 
CCAGACTGTT 
TGAAACCGTC 
AC-GT- 

950 

ACCACGATAC 
ACCACGATAC 
ACCACGATAC 
ACCACGATAC 
ACCACGATAC 
ACCACGACAC 
ACCACGACAC 
ACCACGATAC 
ACCACGA-AC 



ATCCGGCTTA 
ATCCGGCTTA 
ATCCAGCCT A 
ATCCAGCCT A 
ATCCGGCCTA 
ACCCGGCCTA 
ACCTTGCTTA 
ACCCTGCCTA 
A-C--GC-TA 



TGCATTCATC 
TGCATTCATC 
CGCGTTCATC 
CGCGTTCATC 
CGCCTTCATC 
CGCCTTCATC 
TGCTTTCATC 
TGCCTTCATC 
-GC-TTCATC 



1000 
CTTACCTATG 
CTTACCTATG 
CTCACCTACG 
CTCACCTACG 
CTCACCTATG 
CTCACCTACG 
CTCACCTACG 
CTCACCTACG 
CT-ACCTA-G 



Figure 14C-4 
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SEQ ID NO:83 
SEQ ID NO:85 
SEQIDNO:75 
SEQ IDNO:77 
SEQ IDNO:73 
SEQ ID NO:79 
SEQ IDNO:8I 
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Consensus (SEQ ID NO:321) 



SEQIDNO:83 
SEQ ID NO:85 
SEQ ID NO:75 
SEQ IDNO:77 
SEQ ID NO: 73 
SEQ ID NO:79 
SEQIDNO:8l 
CLONE ' rSEQ ID NO:320) 
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1001 

AGGGACAGCC 
AGGGACA GCC 
AGGGCCAGCC 
AGGGCCAGCC 
AGGGACAGCC 
AGGGCCAGCC 
AAGGCCAGCC 
AAGGTCAGCC 
A-GG-CAGCC 

1051 

GATAAGCTTA 
GATAAGC TTA 
GACAAGCTCA 
GATAAGC TCA 
GACAGGC TCA 
GACAGGC TCA 
GACAGGTTGA 
GACAAAC TCA 
GA-A T-A 

1101 

TACTGAC ATT 
TACTG AC ATT 
CACTGACATC 
CACTGACATC 
CACAGACATC 
CACCGACATA 
CACGAGCATA 
CACCAAGATC 
-AC AT- 

1151 

GCTATGG CAC 
GCTATGG CAC 
GCTACGGAAG 
GCTACGGAAG 
GCTACGG GGA 
GCTACGG GGA 
GCTATGG AAG 
GCTACGG CGA 
GCTA-GG 

1201 

AAAGTTGGAA 
AAAGCTGGAA 
AAAGCCG GAA 
AAAGCCG GAA 
AAGGCCGGAA 
AAGGCCGGGA 
AAGGTTGGAA 
TGGGCGGAGA 
---G--G - -A 



TGTTATAT TC 
TGTTATAT TC 
GACAATATTC 
G ACAATAT TC 
GGCAATATTC 
GACGATATTC 
CGTCATAT TT 
CGTCATCT TC 
AT-TT- 



ACAACCTCAT 
ACAACCTCAT 
AGAACCTCAT 
AGAACCTCAT 
GGAACCTCAT 
AGAACCTC AT 
ACAACCTCAT 
ACAACCTCAT 
--AACCTCAT 



TACCGCGAC T 
TACCGCGAC T 
TACCGCGAC T 
TACCGCGAC T 
TACCGCGAC T 
TACCGCGAC T 
TACCGCGAC T 
TACCGCGAC T 
TACCGCGAC T 



CTGGATACA C 
CTGG ATACA C 
CTGGATACA T 
CTGGATACA T 
CTGGATACA C 
CTGGATACA C 
ATGGATACA C 
ATGGATTCAC 
-TGGAT-CA - 



ACGAGGAGTG 
ACGAGGAGTG 
ACGAGGAGTG 
ACGAGGAGTG 
ACGAGGAGTG 
ACGAGGAGTG 
ACGAGGAGTG 
ACGAGGAGTG 
ACGAGGAGTG 



GATCACCTTG 
GATCACCTTG 
GACAACCTCG 
GACAACCTCG 
GACCACCTCG 
GACCACCTCG 
GACCACCTCG 
GAGCACCTGG 
GA--ACCT-G 



GTTTACTA CG 
GTTTACTA CG 
GTTTACTA CG 
GTTTACTA CG 
ATCTACTACG 
GTCTACTA CG 
GTTTACTA CG 
CTCTACTACG 
-T-TACTACG 



CAAACCAGGA 
CAAACCAGGA 
CAAGCCGGGA 
CAAGCCGGGA 
CAAGCCGGGA 
CAAGCCGGGG 
CAAGCCTGGC 
CAGGCCCG GG 
CA--CC-GG- 



ACAGCGACGA 
ACAGCGACGA 
ACAACGACGA 
ACAACGACGA 
ACAGCGACGA 
ATAACGATGA 
ACAGCGACGA 
ACGACGATGA 
A---CGA-GA 



CTGATAACC T 
CTGATAACC T 
CTGATAACAT 
CTGATAACAT 
CTGATAACCT 
CTTATAACCT 
CTT AT AACT T 
CTTATAACCT 
CT-ATAAC- T 



GCTTATCTTT 
GCTTATCTTT 
GCTGATATTC 
GCTGATATTC 
GCTTATCTTC 
ACTCATCTTC 
GATGATTTTC 
GCTCATCTTC 
- -T-AT-TT- 



ATATCAACCT 
ATATCAACCT 
ACATCAACCT 
ACATCAACCT 
ACATCAACCT 
ACATCAACCT 
ACATCAACCT 
ACATCAACCT 
A-ATCAACCT 



GGTGGGTCTA 
GGTGGGTCTA 
GGTGGGTT TA 
GGTGGGTT T A 
GGTGGGTC TA 
GGTGGGTC T A 
GGTGGGTT TA 
GATGGGTGAA 
G-TGGGT- -A 



CGTT. . .CCA 
CGTT. . .CCA 
CGTT. . .CCG 
CGTT - . .CCG 



CGTT . 
CGTT . 
TGTG. 



.CCG 
.CCG 
.CCG 



CGTTGGCTC A 
-GT C - 



AAGTTCGCCG 
AAGTTCGCCG 
AAGTTCGCAG 
AAGTTCGCAG 
AAGTTCGCAG 
AAGTTCGCCG 
AAGTTCGCGG 
AAGTTCGCGG 
AAGTTCGC-G 



1050 
GCTCAACAAG 
GCTCAACAAG 
GCTCAACAAG 
GCTCAACAAG 
GCTCAACAAG 
GCTCAACAAG 
GCTCAACAAG 
GCTCAACAAG 
GCTCAACAAG 

1100 
CTGGAGGGAG 
CTGGAGGGAG 
CCGGAGGGAG 
CCGGAGGGAG 
CGGGAGGAAG 
CCGGTGGAAG 
CAGGTGGAAG 
CAGGGGGAAG 
C-GG-GG-AG 

1150 
GTGAGAAACG 
GTGAGAAACG 
GTGAGAAACG 
GTGAGAAACG 
GTGAGAAACG 
GTCAGGAACG 
GTGAGGAACG 
ATGAGGGAAG 
-T-AG- -A-G 

1200 
CGGCTCAAGC 
CGGCTCAAGC 
CGGCTCAAGC 
CGGCTCAAGC 
CGGCTCAAGC 
AGGCTCGAGC 
CGGCTCGAGC 
CGGTAGCGAC 
-G C 

1250 
GTTCATGCAT 
GTTCATGCAT 
GCTCGTGCAT 
GCTCGTGCAT 
GCTCGTGCAT 
GAGCGTGCAT 
GCGCGTGCAT 
GCTATACAAT 
G AT 



Figure 14C-5 
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1251 

CCACGAG TAC 
CCACGAG TAC 
ACACG AG TAC 
ACACGAGTAC 
ACACGAGTAC 
CCACGAG TAC 
CCACGAG TAT 
CCACGAATAC 
-CACGA- TA- 

1301 

CCAGCGGCTG 
CCAGCGG CTG 
CAAGCGG CTG 
CAAGCGG CTG 
CAAGCGG TCG 
CAAGCGG GTG 
CAAGCGG CTG 
ACGACGGCTG 
CGG--G 

1351 

TACTACGGCT 
CAGTATG GCT 
CAGTACG GCT 
CAGTACGGCT 
CAGTACG GCT 
TATTACGGCT 
CAGTATG GCT 
TATTACGGCT 
-A-TA-GGCT 



ACCGGCAA CC 
ACCGGCAG CC 
ACCGGCAA CC 
ACCGGCAA TC 
ACCGGCAA CC 
ACCGGCAA CC 
ACTGGTAACC 
ACCGGAAACC 
AC-GG-A> -C 



GGTCTATC TT 
GGTCTACCTT 
GGTTTACC TC 
GGTCTACCTC 
GGTCTACC TT 
GGTGTACC TC 
GGTCTATT TC 
GGTCAAGCTT 
GGT--A-- T- 



TCGGCGGTT G 
TCGGCGGTT G 
TCGGCGGCTG 
TCGGCGGCTG 
TCGGCGGCT G 
TCGGCGGCTG 
TCGGAGGCTG 
TCGGCGGCTG 
TCGG-GG-TG 



GAGGCCCCAG 
GAGGCCCCGG 
GAGGCTCCTG 
GAGGCTCCTG 
GAGGCCCCGG 
GAGGCCCCTG 
GAAGCTCCAG 
ACCGCTCCG C 
---GC-CC- - 



ACTCCGTA TG 
ACTCCGTC TG 
ACTCCGTTTG 
ACTCCGTC TG 
ACTCCGTA TG 
ACTCCGTC TG 
ACTCCGTGTG 
ACTCGGTC TG 
ACTC-GT- TG 



GATAGACAAG 
GATAGACAAG 
GGTGGACAAG 
GGTGGACAAG 
GATTGACAAG 
GGTGGACAAG 
GGTAGACAAG 
GGTCGACAGG 
G-T-GACA-G 



CCCACGACCC 
CCCACGACCC 
CCCACGACCC 
CCCACGACCC 
CCCACGACCC 
CCCACGACCC 
CTTACGACCC 
CACACGATCC 
C--ACGA-CC 



GAGCTACTG C 
GAGCTATTG C 
GAGCTATTG C 
GAGCTACTG C 
GAGCTACTG C 
GAGCTACTG C 
GAGCTATTG C 
GAGCTACGC C 
GAGCTA C 



1300 
TACGTCTCCT 
TACGTCTCCT 
TGGGTGGACT 
TGGGTGGACT 
TGGGTTGACT 
TGGGTGGACT 
TACGTCTACT 
TACGTCCAGT 
T--GT T 

1350 
GGCGAACGGC 
GGCCAATGGC 
GGCGAACGGC 
GGCGAACGGC 
GGCGAACGGC 
GGCGAACGGC 
TGCCAACGGG 
GGCAAACGGC 
-GC-AA-GG- 



1393 

GGGGTTGGGT GA- 
GGGGTTGGGT GA- 
GGTGTTGGGT GA- 
GGTGTTGGGT GA- 
GGTGTTGGGT GA- 
GGGGTGGGCT GA- 
GGTGTTGGGT GA- 
GGAGTTGGAT GA- 
GG-GT-GG-T GA- 



Figure 14C-6 
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SEQ ID NO.: 1 

atggcaaagtattccgagctcgaagagggcgggctcataatgcaggccttctactgggacgtccccatgggaggaatctggtgggacacgat 

agcccagaagatacccgactgggcaagcgccgggatttcggcgatatggattcccccggcgagcaagggcatgggcggcgcctattcgatg 

ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 

catgataaacaccgcccacgcctatggcatgaaggtaatagccgatatagtcatcaaccaccgcgccggcggtgacctggagtggaacccctt 

cgtgaacgactatacctggaccgacttctcaaaggtcgcgtcgggtaaatacacggccaactacctcgacttccacccgaacgagctccatgc 

gggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctac 

gcggcatatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctacggagcgtgggtcgtcaaggactggctggactg 

gtggggaggctgggccgtcggggagtactgggacacaaacgttgatgcactgctcaactgggcctactcgagcgatgcaaaagtcttcgactt 

cccgctctactacaagatggacgcggcctttgacaacaagaacattcccgcactcgtcgaggccctcaagaacgggggcacagtcgtcagcc 

gcgacccgtttaaggccgtaaccttcgttgcaaaccacgacaccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgag 

ggccagccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccgg 

aggaagcactgacatcgtttactacgacaacgacgagctgatattcgtgagaaacggctacggaagcaagccgggactgataacatacatcaa 

cctcgcctcaagcaaagccggaaggtgggtttacgttccgaagttcgcaggctcgtgcatacacgagtacaccggcaatctcggcggctgggt 

ggacaagtgggtggactcaagcggctgggtctacctcgaggctcctgcccacgacccggccaacggccagtacggctactccgtctggagc 

tactgcggtgttgggtga 
SEQ ID NO.: 2 

Met Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Leu He Met Gin Ala Phe Tyr Trp Asp Val Pro Met 
Gly Gly He Trp Trp Asp Thr He Ala Gin Lys He Pro Asp Trp Ala Ser Ala Gly He Ser Ala He Trp 
lie Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met He Asn Thr Ala His Ala Tyr Gly Met Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly 
Tyr Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala 
Ala Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp Val 
Val Lys Asp Trp Leu Asp Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Leu Leu Asn Trp Ala Tyr Ser Ser Asp Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Ala 
Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Glu Ala Leu Lys Asn Gly Gly Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala 
Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Asp He Val Tyr 
Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He 
Asn Leu Ala Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ser Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala His Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser tyr Cys Gly Val Gly 

SEQ ID NO.: 3 

atggccaagtacctggagctcgaagagggcgggctcataatgcaggccttctactgggacgtccccatgggaggaatctggtgggacacgat 

agcccagaagatacccgactgggcaagcgccgggatttcggcgatatggattcccccggcgagcaagggcatgggcggcgcctattcgatg 

ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 

catgataaacaccgcccacgcctacggcatcaaggtcatcgcagacatagtaatcaaccaccgcgccggaggagaccttgagtggaacccct 

tcgtcaatgactacacctggacggacttctcgaaggtcgcttccggcaagtacacggccaattacctcgacttccacccgaacgagctccatgc 

gggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctac 

gcggcatatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctatgctccctgggtcgtcaaggactggctgaactggt 

ggggaggctgggcggttggagagtactgggacaccaacgtcgacgctgttctcaactgggcatactcgagcggtgccaaggtctttgacttcg 

ccctctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgcgac 

ccgttcaaggccgtaacctttgtagcaaaccacgacaccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgagggcc 



Figure 16A 
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Apoiicant(s): Walter Calien et al. 

Ei;^^S HAVING ALPHA AMYLASE ACTIVITY AI^P 
'^^■iDS OF USE THEREOF 

gccgacaatattctaccgcgactacgdggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccggagga 
agcactgacatcgtttactacgacaacgacgagctgatattcgtgagaaacggctacggaagcaagccgggactgataacatacatcaacctc 
gcctcaagcgaagccggaaggtgggtctacgttccgaagttcgcgggagcgtgcatccacgagtacaccggcaacctcggcggctgggtgg 
acaagtgggtggactcaagcgggtgggtgtacctcgaggcccctgcccacgacccggccaacggctattacggctactccgtctggagctatt 
gcggtgttgggtga 

SEQ ID NO.: 4 

Met Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly Leu He Met Gin Ala Phc Tyr Tip Asp Val Pro Met 
Gly Gly He Trp Trp Asp Thr He Ala Gin Lys He Pro Asp Trp Ala Ser Ala Gly He Ser Ala He Trp 
lie Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp lie Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly 
Tyr Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala 
Ala Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Ala Pro Trp Val 
Val Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Val Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Ala Leu Tyr Tyr Lys Met Asp Glu 
Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala 
Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Asp He Val Tyr 
Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He 
Asn Leu Ala Ser Ser Glu Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala His Asp Pro Ala Asn Gly Tyr Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 5 

atggccaagtactccgagctggaagagggcggcgttataatgcaggccttctactgggacgtcccaggtggaggaatctggtgggacaccat 

caggagcaagataccggagtggtacgaggcgggaatatccgccatttggattcccccggcaagcaagggcatgggcggcgcctattcgatg 

ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 

catgataaacaccgcccacgcctatggcatgaaggtaatagccgatatagtcatcaaccaccgcgccggcggtgacctggagtggaacccctt 

cgtgaacgactatacctggaccgacttctcaaaggtcgcgtcgggtaaatacacggccaactacctcgacttccacccgaacgagctccatgc 

gggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctac 

gcggcatatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctatgctccctgggtcgtcaaggactggctgaactggt 

ggggaggctgggcggttggagagtactgggacaccaacgtcgacgctgttctcaactgggcatactcgagcggtgccaaggtctttgacttcg 

ccctctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgcgac 

ccgttcaaggccgtaacctttgtagcaaaccacgacaccgatataatctggaacaagtaccttgcttatgctttcatcctcacctacgaaggccag 

cccgtcatattctaccgcgaccacgaggagtggctcaacaaggacaggttgaacaacctcatatggatacacgaccacctcgcaggtggaag 

caccgacatagtctactacgataacgatgaactcatcttcgtcaggaacggctacggggacaagccggggcttataacctacatcaacctaggc 

tcgagcaaggccggaaggtgggtttatgtgccgaagttcgcgggcgcgtgcatccacgagtatactggtaacctcggaggctgggtagacaa 

gtacgtctactcaagcggctgggtctatctcgaagctccagcttacgaccctgccaacgggcagtatggctactccgtgtggagctactgcggg 

gtgggctga 

SEQ ID NO.: 6 

Met Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Gly 
Gly Gly He Trp Trp Asp Thr He Arg Ser Lys He Pro Glu Trp Tyr Glu Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met lie Asn Thr Ala His Ala Tyr Gly Met Lys Val lie Ala Asp He Val He Asn His Arg Ala Gly Gly 



Figure 16B 
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Applicant(^f|^lter Caden et at. 

ENZYME^^PlNG ALPHA AMYLASE ACTIVITY AND 
METHODS^F USE THEREOF 



Asp Leu Glu Trp Asn Pro Phe Val Asn Asp Tyr Thr Tip Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly 
Tyr Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Tip Leu Trp Ala Ser Gin Glu Ser Tyr Ala 
Ala Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Ala Pro Trp Val 
Val Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Val Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Ala Leu Tyr Tyr Lys Met Asp Glu 
' hi Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val Ser Arg 
vsp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Leu Ala 
Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Val He Phe Tyr Arg Asp His Glu Glu Trp Leu Asn 
Lys Asp Arg Leu Asn Asn Leu He Trp He His Asp His Leu Ala Gly Gly Ser Thr Asp He Val Tyr 
Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Asp Lys Pro Gly Leu He Thr Tyr He 
Asn Leu Gly Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Tyr Val Tyr Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala Tyr Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 



SEQ ID NO.: 9 

atggccaagtactccgagctggaagagggcgggctcataatgcaggccttctactgggacgtccccatgggaggaatctggtgggacacgat 

agcccagaagatacccgactgggcaagcgccgggatttcggcgatatggattcccccggcgagcaagggcatgggcggcgcctattcgatg 

ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 

catgataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccg 

ttcgttggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccacccgaacgagctccatg 

cgggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctac 

gcggcatatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctatgctccctgggtcgtcaaggactggctgaactggt 

ggggaggctgggcggttggagagtactgggacaccaacgtcgacgctgttctcaactgggcatactcgagcggtgccaaggtctttgacttcg 

ccctctactacaagatggacgaggccttcgataacaacaacattcccgccctggtggacgccctcagatacggtcagacagtggtcagccgcg 

acccgttcaaggctgtgacgtttgtagccaaccacgataccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgagggc 

cagccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccggagg 

aagcactgacatcgtttactacgacaacgacgagctgatattcgcgagaaacggctacggaagcaagccgggactgataacatacatcaacct 

cgcctcaagcaaagccggaaggtgggtttacgttccgaagttcgcaggctcgtgcatacacgagtacaccggcaatctcggcggctgggtgg 

acaagtgggtggactcaagcggctgggtctacctcgaggctcctgcccacgacccggccaacggccagtacggctactccgtctggagctac 

tgcggtgttgggtga 

SEQ ID NO.: 10 

Met Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Leu He Met Gin Ala Phe Tyr Trp Asp Val Pro Met 
Gly Gly He Trp Trp Asp Thr He Ala Gin Lys He Pro Asp Trp Ala Ser Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp lie Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly 
Tyr Pro Asp lie Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala 
Ala Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Ala Pro Trp Val 
Val Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Val Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Ala Leu Tyr Tyr Lys Met Asp Glu 
Ala Phe Asp Asn Asn Asn He Pro Ala Leu Val Asp Ala Leu Arg Tyr Gly Gin Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala 
Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Asp He Val Tyr 
Tyr Asp Asn Asp Glu Leu He Phe Ala Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He 
Asn Leu Ala Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ser Cys He His Glu 
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Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala His Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 



SEQIDNO.: 11 

atggccaagtacctggagctcgaggagggcgggctcataatgcaggccttctactgggacgtccccatgggaggaatctggtgggacacgat 

agcccagaagatacccgactgggcaagcgccgggatttcggcgatatggattcccccggcgagcaagggcatgggcggcgcctattcgatg 

ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 

catgataaacaccgcccacgcctatggcatgaaggtaatagccgatatagtcatcaaccaccgcgccggcggtgacctggagtggaaccccit 

cgtgaacgactatacctggaccgacttctcaaaggtcgcgtcgggtaaatacacggccaactacctcgacttccacccgaacgagctccatgc 

gggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctac 

gcggcatatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctatgctccctgggtcgtcaaggactggctgaactggt 

ggggaggctgggcggttggagagtactgggacaccaacgtcgacgctgttctcaactgggcatactcgagcggtgccaaggtctttgacttcg 

ccctctactacaagatggacgaggccttcgataacaacaacattcccgccctggtggacgccctcagatacggtcagacagtggtcagccgcg 

acccgttcaaggctgtgacgtttgtagccaaccacgataccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgagggc 

cagccgacaatattctaccgcgactacgaggagtggctcaacaaggatacgctcaagaacctcatctggatacatgacaacctcgccggagg 

aagcacgagcatagtttactacgacagcgacgagatgatcttcgtgaggaacggctatggaagcaagcctggccttataacttacatcaacctc 

ggctcgagcaaggttggaaggtgggtctacgttccgaagttcgcgggagcgtgcatccacgagtacaccggcaacctcggcggctgggtgg 

acaagtgggtggactcaagcgggtgggtgtacctcgaggcccctgcccacgacccggccaacggctattacggctactccgtctggagctac 

tgcggtgttggctga 

SEQ ID NO.: 12 

Met Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly Leu He Met Gin Ala Phe Tyr Trp Asp Val Pro Met 
Gly Gly He Trp Trp Asp Thr He Ala Gin Lys He Pro Asp Trp Ala Ser Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met He Asn Thr Ala His Ala Tyr Gly Met Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly 
Tyr Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala 
Ala Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Ala Pro Trp Val 
Val Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Val Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Ala Leu Tyr Tyr Lys Met Asp Glu 
Ala Phe Asp Asn Asn Asn He Pro Ala Leu Val Asp Ala Leu Arg Tyr Gly Gin Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala 
Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr lie Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Thr Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Ser He Val Tyr 
Tyr Asp Ser Asp Glu Met He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu lie Thr Tyr He 
Asn Leu Gly Ser Ser Lys Val Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala His Asp Pro Ala Asn Gly Tyr Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 13 

atggccaagtacctggagctcgaagagggcggggtcataatgcaggcgttctactgggacgtgccttcaggaggaatatggtgggacacaat 

acggcagaagataccggagtggtacgatgccggaatctccgcaatatggattcccccggcgagcaagggcatgggcggcgcctattcgatg 

ggctacgacccctacgacttctttgacctcggtgagtatgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaac 

atgataaacacggcacatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccgtt 

cgttggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccaccccaacgaggtcaagtg 

ctgtgacgagggcacatttggaggcttcccagacatagcccacgagaagagctgggaccagcactggctctgggcgagcgatgagagctac 

gccgcctacctaaggagcatcggcgttgatgcctggcgcttcgactacgtcaagggctacggagcgtgggtcgtcaaggactggctggactg 

gtggggaggctgggccgtcggggagtactgggacacaaacgttgatgcactgctcaactgggcctactcgagcgatgcaaaagtcttcgactt 
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^ ^ Applicant(^ikalter Callen et al. 

^ ENZYMeIM^ING ALPHA AMYLASE ACTIVITY AND 

METHODS^ USE THEREOF 




cgctctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccrtcagaacggccagactgttgtctcccgcg 
acccgttcaaggccgtaacctttgtagcaaaccacgacaccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgaggg 
ccagccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccggag 
gaagcactgacatagtctactacgataacgatgaactcatcttcgtcaggaacggctacggggacaagccggggcttataacctacatcaacct 
aggctcgagcaaggccggaaggtgggtttatgtgccgaagttcgcgggcgcgtgcatccacgagtatactggtaacctcggaggctgggtag 
acaagtacgtctactcaagcggctgggtctatctcgaagctccagcttacgaccctgccaacgggcagtatggctactccgtgtggagctactg 
cggtgttggctga 



SEQ ID NO.: 14 

Met Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Tip Asp Val Pro Ser 
Gly Gly He Trp Trp Asp Thr He Arg Gin Lys He Pro Glu Trp Tyr Asp Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp lie Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Val Lys Cys Cys Asp Glu Gly Thr Phe Gly 
Gly Phe Pro Asp He Ala His Glu Lys Ser Trp Asp Gin His Trp Leu Trp Ala Ser Asp Glu Ser Tyr 
Ala Ala Tyr Leu Arg Ser He Gly Val Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp 
Val Val Lys Asp Trp Leu Asp Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp 
Ala Leu Leu Asn Trp Ala Tyr Ser Ser Asp Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp 
Glu Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val Ser 
Arg Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro 
Ala Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu 
Asn Lys Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Asp He Val 
Tyr Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Asp Lys Pro Gly Leu He Thr Tyr 
He Asn Leu Gly Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His 
Glu Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Tyr Val Tyr Ser Ser Gly Trp Val Tyr Leu Glu 
Ala Pro Ala Tyr Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 



SEQ ID NO.: 15 

atggccaagtactccgagctggaagagggcgggctcataatgcaggccttctactgggacgtccccatgggaggaatctggtgggacacgat 

agcccagaagatacccgactgggcaagcgccgggatttcggcgatatggattcccccggcgagcaagggcatgggcggcgcctattcgatg 

ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 

catgataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccg 

ttcgttggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccacccgaacgagctccatg 

cgggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctac 

gcggcatatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctacggagcgtgggtcgtcaaggactggctggactg 

gtggggaggctgggccgtcggggagtactgggacacaaacgttgatgcactgctcaactgggcctactcgagcgatgcaaaagtcttcgactt 

cccgctctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgcg 

acccgttcaaggccgtaacctttgtagcaaaccacgacaccgatataatttggaacaagtacccggcctacgccttcatcctcacctacgaggg 

ccagccgacgatattctaccgcgactacgaggagtggctcaacaaggacaggctcaagaacctcatctggatacacgaccaccttgccggtg 

gaagcactgacatcgtttactacgacaacgacgagctgatattcgtgagaaacggctacggaagcaagccgggactgataacatacatcaacc 

tcgcctcaagcaaagccggaaggtgggtttatgtgccgaagttcgcgggcgcgtgcatccacgagtatactggtaacctcggaggctgggtag 

acaagtacgtctactcaagcggctgggtctatctcgaagctccagcttacgaccctgccaacgggcagtatggctactccgtgtggagctattgc 

ggtgttgggtga 



SEQ ID NO.: 16 

Met Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Leu He Met Gin Ala Phe Tyr Trp Asp Val Pro Met 
Gly Gly He Trp Trp Asp Thr He Ala Gin Lys He Pro Asp Trp Ala Ser Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 



Figure 16E 



Appin No.: 10/081,872 Page^^^f116 
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eu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin G.u Leu Val Asn 
Met lie Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly 
Tyr Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala 
Ala Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp Val 
Val Lys Asp Trp Leu Asp Trp Tip Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Leu Leu Asn Trp Ala Tyr Ser Ser Asp Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu 
Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala 
Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Arg Leu Lys Asn Leu He Trp He His Asp His Leu Ala Gly Gly Ser Thr Asp He Val Tyr 
Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He 
Asn Leu Ala Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Tyr Val Tyr Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala Tyr Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 17 

atggccaagtactccgagctggaagggggcgggctcataatgcaggccttctactgggacgtccccatgggaggaatctggtgggacacgat 
agcccagaagatacccgactgggcaagcgccgggatttcggcgatatggattcccccggcgagcaagggcatgggcggcgcctattcgatg 
ggctacgacccctacgacttctttgacctcggtgagtacgaccaggagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 
catgataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccg 
ttcgttggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccaccccaacgaggtcaagt 
gctgtgacgagggcacatttggaggcttcccagacatagcccacgagaagagctgggaccagcactggctctgggcgagcgatgagagcta 
cgccgcctacctaaggagcatcggcgttgatgcctggcgcttcgactacgtcaagggctacggagcgtgggtcgtcaaggactggctggact 
ggtggggaggctgggccgtcggggagtactgggacacaaacgttgatgcactgctcaactgggcctactcgagcgatgcaaaagtcttcgac 
ttcccgctctactacaagatggacgcggcctttgacaacaagaacattcccgcactcgtcgaggccctcaagaacgggggcacagtcgtcagc 
cgcgacccgtttaaggccgtaaccttcgttgcaaaccacgacaccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacga 
gggccagccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccg 
gaggaagcacgagcatagtttactacgacagcgacgagatgatcttcgtgaggaacggctatggaagcaagcctggccttataacttacatcaa 
cctcggctcgagcaaggttggaaggtgggtttacgttccgaagttcgcaggctcgtgcatacacgagtacaccggcaatctcggcggctgggt 
ggacaagtgggtggactcaagcggctgggtctacctcgaggctcctgcccacgacccggccaacggccagtacggctactccgtctggagc 
tactgcggtgttgggtga 

SEQ ID NO.: 18 

Met Ala Lys Tyr Ser Glu Leu Glu Gly Gly Gly Leu He Met Gin Ala Phe Tyr Trp Asp Val Pro Met 
Gly Gly He Trp Trp Asp Thr He Ala Gin Lys He Pro Asp Trp Ala Ser Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Glu Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met lie Asn Thr Ala His Ala Tyr Gly lie Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Val Lys Cys Cys Asp Glu Gly Thr Phe Gly 
Gly Phe Pro Asp He Ala His Glu Lys Ser Trp Asp Gin His Trp Leu Trp Ala Ser Asp Glu Ser Tyr 
Ala Ala Tyr Leu Arg Ser He Gly Val Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp 
Val Val Lys Asp Trp Leu Asp Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp 
Ala Leu Leu Asn Trp Ala Tyr Ser Ser Asp Ala Lys Val Phe Asp Phe Pro Leu T>yr Tyr Lys Met Asp 
Ala Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Glu Ala Leu Lys Asn Gly Gly Thr Val Val Ser 
Arg Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro 
Ala Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu 
Asn Lys Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Ser lie Val 
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yr Tyr Asp Ser Asp Glu Met He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr 
He Asn Leu Gly Ser Ser Lys Val Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ser Cys He His 
Glu Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu 
Ala Pro Ala His Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 



SEQIDNO.: 19 

atggccaagtacctggagctcgaagagggcgggctcataatgcaggccttctactgggacgtccccatgggaggaatctggtgggacacgat 

agcccagaagatacccgactgggcaagcgccgggatttcggcgatatggattcctcccgcgagcaagggtatgagcggcggctattcgatgg 

gctacgacccctacgattattttgaccttggtgagtactaccagaagggaacggtggaaacgaggttcggctcaaagcaggagctcataaacat 

gataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccgttc 

gttggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccacccgaacgagctccatgcg 

ggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctacgc 

ggcatatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctatgctccctgggtcgtcaaggactggctgaactggtgg 

gggggctgggcggttggagagtactgggacaccaacgtcgacgctgttctcaactgggcatactcgagcggtgccaaggtctttgacttcgcc 

ctctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgcgaccc 

gttcaaggccgtaacctttgtagcaaaccacgacaccgatataatttggaacaagtacccggcctacgccttcatcctcacctacgagggccag 

ccgacgatattctaccgcgactacgaggagtggctcaacaaggacaggctcaagaacctcatctggatacacgaccacctcgccggtggaag 

cactgacatcgtttactacgacaacgacgagctgatattcgtgagaaacggctacggaagcaagccgggactgataacatacatcaacctcgc 

ctcaagcaaagccggaaggtgggtttatgtgccgaagttcgcgggcgcgtgcatccacgagcatactggtaacctcggaggctgggtagaca 

agtacgtctactcaagcggctgggtctatctcgaagctccagcttacgaccctgccaacgggcagtatggctactccgtgtggagctactgcgg 

tgttggctga 

SEQ ID NO.: 20 

Met Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly Leu He Met Gin Ala Phe Tyr Trp Asp Val Pro Met 
Gly Gly He Trp Trp Asp Thr He Ala Gin Lys He Pro Asp Trp Ala Ser Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Tyr Phe Asp 
Leu Gly Glu Tyr Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu He Asn Met 
He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly Asp 
Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr 
Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly Tyr 
Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala Ala 
Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Ala Pro Trp Val Val 
Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala Val 
Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Ala Leu Tyr Tyr Lys Met Asp Glu Ala 
Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val Ser Arg Asp 
Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala Tyr 
Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn Lys 
Asp Arg Leu Lys Asn Leu He Trp He His Asp His Leu Ala Gly Gly Ser Thr Asp He Val Tyr Tyr 
Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He Asn 
Leu Ala Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu His 
Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Tyr Val Tyr Ser Ser Gly Trp Val Tyr Leu Glu Ala Pro 
Ala Tyr Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 21 

atggccaagtactccgagctggaagagggcggcgttataatgcaggccttctactgggacgtcccaggtggaggaatctggtgggacaccat 

caggagcaagataccggagtggtacgaggcgggaatatccgccatttggattcctcccgggagcaagggtatgagcggcggctattcgatgg 

gctacgacccctacgatgatttggacctgggtgagtactaccagaagggaacggtggaaacgaggttcggctcaaagcaggagctcataaac 

atgataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccgtt 

cgttggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccacccgaacgagctccatgc 

gggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctac 
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gcggtatatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctacggagcgtgggtcgtcaaggactggctggactg" 
gtggggaggctgggccgtcggggagtactgggacacaaacgttgatgcactgctcaactgggcctactcgagcgatgcaaaagtcttcgactt 
cccgctctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgcg 
acccgttcaaggccgtaacctttgtagcaaaccacgacaccgatataatttggaacaagtacccggcctacgccttcatcctcacctacgaggg 
ccagccgacgatattctaccgcgactacgaggagtggctcaacaaggacaggctcaagaacctcatctggatacacgactacctcgccggtg 
gaagcactgacatcgtttactacgacaacgacgagctgatattcgtgagaaacggctacggaagcaagccgggactgataacataca -acc 
tcgcctcaagcaaagccggaaggtgggtttatgtgccgaagttcgcgggcgcgtgcatccacgagtatactggtaacctcggaggctf ig 
acaagtacgtotactcaagcggctgggtctatctcgaagctccagcttacgaccctgccaacgggcagtatggctactccgtgtggagcL. c 

SEQ ID NO.: 22 

Met Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Gly 
Gly Gly He Trp Trp Asp Thr He Arg Ser Lys He Pro Glu Trp Tyr Glu Ala Gly He Ser Ala He Trp 
He Pro Pro Gly Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Asp Leu Asp 
Leu Gly Glu Tyr Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu lie Asn Met 
He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly Asp 
Leu Glu Tip Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr 
Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly Tyr 
Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala Val 
Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Tip Val Val 
Lys Asp Trp Leu Asp Trp Tip Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Leu Leu Asn Trp Ala Tyr Ser Ser Asp Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu 
Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala 
Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Arg Leu Lys Asn Leu He Trp He His Asp Tyr Leu Ala Gly Gly Ser Thr Asp He Val Tyr 
Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He 
Asn Leu Ala Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Tyr Val Tyr Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala Tyr Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 23 

atggccaagtactccgagctggaagagggcggcgttatagtgcaggccttctactgggacgtcccaggtggaggaatctggtgggacaccat 

caggagcaagataccggagtggtacgaggcgggaatatccgccatttggattcccccggcgagcaagggcatgggcggcgcctattcgatg 

ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 

catgataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccg 

ttcgttggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccacccgaacgagctccatg 

cgggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtaotggctctgggccagccaggagagctac 

gcggcatatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctacggagcgtgggtcgtcaaggactggctggactg 

gtggggaggctgggccgtcggggagtactgggacacaaacgttgatgcactgctcaactgggcctactcgagcgatgcaaaagtcttcgactt 

cccgctctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgcg 

acccgttcaaggccgtaacctttgtagcaaaccacgacaccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgaggg 

ccagccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaaectcgccggag 

gaagcatgagcatagtttactacgacagcgacgagatgatcttcgtgaggaacggctatggaagcaagcctggccttataacttacatcaacctc 

ggctcgagcaaggttggaaggtgggtctacgttccgaagttcgcgggagcgtgcatccacgagtacaccggcaacctcggcggctgggtgg 

^'^^^g^ggtggactcaagcgggtgggtgtacctcgaggcccctgcccacgacccggccaacggctattacggctactccgtctggagctatt 

SEQ ID NO.: 24 
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Met Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Val He Val Gin Ala Phe Tyr Trp Asp Val Pro Gly 
Gly Gly He Trp Trp Asp Thr He Arg Ser Lys He Pro Glu Trp Tyr Glu Ala Gly He Ser Ala He Trp 
lie Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly 
Tyr Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala 
Ala Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp Val 
Val Lys Asp Trp Leu Asp Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Leu Leu Asn Trp Ala Tyr Ser Ser Asp Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu 
Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala 
Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Met Ser He Val Tyr 
Tyr Asp Ser Asp Glu Met He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He 
Asn Leu Gly Ser Ser Lys Val Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala His Asp Pro Ala Asn Gly Tyr Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 25 

atggccaagtacctggagctcgaagagggcgggctcataatgcaggccttctactgggacgtccccatgggaggaatctggtgggacacgat 

agcccagaagatacccgactgggcaagcgccgggatttcggcgatatggattcctcccgcgagcaagggtatgagcggcggctattcgatgg 

gctacgacccctacgattattttgacctcggtgagtactaccagaagggaacggtggaaacgaggttcggctcaaagcaggagctcataaacat 

gataaacaccgcccacgcctatggcatgaaggtaatagccgatatagtcatcaaccaccgcgccggcggtgacctggagtggaaccccttcgt 

gaacgactatacctggaccgacttctcaaaggtcgcgtcgggtaaatacacggccaactacctcgacttccacccgaacgagctccatgcggg' 

cgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctacgcgg 

catatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctatgctccctgggtcgtcaaggactggctgaactggtgggg 

aggctgggcggttggagagtactgggacaccaacgtcgacgctgttctcaactgggcatactcgagcggtgccaaggtctttgacttcgccctc 

tactacaagatggacgaggccttcgataacaacaacattcccgccctggtgggcgccctcagatacggtcagacagtggtcagccgcgaccc 

gttcaaggctgtgacgtttgtagccaaccacgataccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgagggccagc 

cgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccggaggaagc 

accgacatagtctactacgataacgatgaactcatcttcgtcaggcacggctacggggacaagccggggcttataacctacatcaacctaggct 

cgagcaaggccggaaggtgggtttacgttccgaagttcgcaggctcgtgcatacacgagtacaccggcaatctcggcggctgggtggacaa 

gtgggtggactcaagcggctgggtctacctcgaggctcctgcccacgacccggccaacggccagtacggctactccgtctggagctattgcg 

gtgttgggtga 

SEQ ID NO.: 26 

Met Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly Leu He Met Gin Ala Phe Tyr Trp Asp Val Pro Met 
Gly Gly He Trp Trp Asp Thr He Ala Gin Lys He Pro Asp Trp Ala Ser Ala Gly lie Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Tyr Phe Asp 
Leu Gly Glu Tyr Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu He Asn Met 
He Asn Thr Ala His Ala Tyr Gly Met Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly Asp 
Leu Glu Trp Asn Pro Phe Val Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr 
Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly Tyr 
Pro Asp lie Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala Ala 
Tyr Leu Arg Ser lie Gly lie Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Ala Pro Trp Val Val 
Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala Val 
Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Ala Leu Tyr Tyr Lys Met Asp Glu Ala 
Phe Asp Asn Asn Asn He Pro Ala Leu Val Gly Ala Leu Arg Tyr Gly Gin Thr Val Val Ser Arg Asp 
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n'TO Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala Tyr 
Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn Lys 
Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Asp He Val Tyr Tyr 
Asp Asn Asp Glu Leu He Phe Val Arg His Gly Tyr Gly Asp Lys Pro Gly Leu He Thr Tyr He Asn 
Leu Gly Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ser Cys He His Glu Tyr 
Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala Pro 
Ala His Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 27 

atggcaaagtattccgagctcgaagagggcggcgttataatgcaggccttctactgggacgtcccaggtggaggaatctggtgggacaccatc 

aggagcaagataccggagtggtacgaggcgggaatatccgccatttggattcctcccgcgagcaagggtatgagcggcggctattcgatggg 

ctacgacccctacgattattttgacctcggtgagtactaccagaagggaacggtggaaacgaggttcggctcaaagcaggagctcataaacatg 

ataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccgttcgt 

tggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccacccgaacgagctccatgcggg 

cgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctacgcgg 

catatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctatgctccctgggtcgtcaaggactggctgaactggtgggg 

aggctgggcggttggagagtactgggacaccaacgtcgacgctgttctcaactgggcatactcgagcggtgccaaggtctttgacttcgccctc 

tactacaagatggacgcggcctttgacaacaagaacattcccgcactcgtcgaggccctcaagaacgggggcacagtcgtcagccgcgacc 

cgtttaaggccgtaaccttcgttgcaaaccacgacaccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgagggccag 

ccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccggaggaag 

cactgacatcgtttactacgacaacgacgagctgatattcgtgagaaacggctacggaagcaagccgggactgataacatacatcaacctcgc 

gtcaagcaaagccggaaggtgggtttacgttccgaagttcgcaggctcgtgcatacacgagtacaccggcaatctcggcggctgggtggaca 

agtgggtggactcaagcggctgggtctacctcgaggctcctgcccacgacccggccaacggccagtacggctactccgtctggagctactgc 

ggtgttgggtga 

SEQ ID NO.: 28 

Met Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Gly 
Gly Gly He Trp Trp Asp Thr lie Arg Ser Lys He Pro Glu Trp Tyr Glu Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Tyr Phe Asp 
Leu Gly Glu Tyr Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu He Asn Met 
He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly Asp 
Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr 
Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly Tyr 
Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala Ala 
Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Ala Pro Trp Val Val 
Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala Val 
Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Ala Leu Tyr Tyr Lys Met Asp Ala Ala 
Phe Asp Asn Lys Asn He Pro Ala Leu Val Glu Ala Leu Lys Asn Gly Gly Thr Val Val Ser Arg Asp 
Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala Tyr 
Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn Lys 
Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Asp He Val Tyr Tyr 
Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He Asn 
Leu Ala Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ser Cys He His Glu Tyr 
Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala Pro 
Ala His Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 29 

atggccaagtacctggagctcgaagagggcgggctcataatgcaggccttctactgggacgtccccatgggaggaatctggtgggacacggt 
agcccagaagatacccgactgggcaagcgccgggatttcggcgatatggattcccccggcgagcaagggcatgggcggcgcctattcgatg 
ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 



Figure 16J 
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Met Aia Lys Tyr Ser Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Gly 
Gly Gly lie Trp Trp Asp Thr He Arg Ser Arg He Pro Glu Trp Tyr Glu Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val As 
Met He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly v. 
Asp Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly L) 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly 
Tyr Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala 
Ala Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp Val 
Val Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Leu Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu 
Ala Phe Asp Asn Asn Asn He Pro Ala Leu Val Asp Ala Leu Arg Tyr Gly Gin Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala 
Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Ser He Val Tyr 
Tyr Asp Ser Asp Glu Met He Phe Val Arg Thr Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He 
Asn Leu Gly Ser Ser Lys Val Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Tyr Val Tyr Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala Tyr Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 33 

atggccaagtactccgagctggaagagggcggggtcataatgcaggcgttctactgggacgtgccttcaggaggaatatggtgggacacaat 

acggcagaagataccggagtggtacgatgccggaatctccgcaatatggattcctcccgcgagcaagggtatgagcggcggctattcgatgg 

gctacgacccctacgattattttgacctcggtgagtactaccagaagggaacggtggaaacgaggttcggctcaaagcaggagctcataaacat 

gataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccgttc 

gt^ggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccacccgaacgagctccatgcg 

ggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctacgc 

ggcatatctcaggagcatcggcatcgatgcctggcgctttgactacgtgaagggctacggagcgtgggtcgtcaaggactggctcaactggtg 

gggcggctgggccgttggcgagtactgggacaccaacgttgatgcactcctcaactgggcctactcgagcggcgccaaggtcttcgactttcc 

gctctactacaagatggacgcggcctttgacaacaagaacattcccgcactcgtcgaggccctcaagaacgggggcacagtcgtcagccgcg 

acccgtttaaggccgtaaccttcgttgcaaaccacgacaccgatataatctggaccaagtaccttgcttatgctttcatcctcacctacgaaggcca 

gcccgtcatattctaccgcgactacgaggagtggctcaacaaggacaggttgaacaacctcatatggatacacgaccacctcgcaggtggaag 

caccgacatagtctactacgataacgatgaactcatcttcgtcaggaacggctacggggacaagccggggcttataacctacatcaacctaggc 

tcgagcaaggccggaaggtgggtttacgttccgaagttcgcaggctcgtgcatacacgagtacaccggcaatctcggcggctgggtggacaa 

gtgggtggactcaagcggctgggtctacctcgaggctcctgcccacgacccggccaacggccagtacggctactccgtctggagctactgcg 
gtgttggctga 

SEQ ID NO.: 34 

Met Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Ser 
Gly Gly He Trp Trp Asp Thr He Arg Gin Lys He Pro Glu Trp Tyr Asp Ala Gly He Ser Ala He Trp 
lie Pro Pro Ala Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Tyr Phe Asp 
Leu Gly Glu Tyr Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu He Asn Met 
He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly Asp 
Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr 
Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly Tyr 
Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala Ala 
Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp Val Val 
Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
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catgataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccg 

ttcgttggggactacacctggacggacttctcaaaggtggtctcgggcaaatatactgccaactacctcgacttccacccgaacgagctccatgc 

gggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctac 

gcggcatatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctatgctccctgggtcgtcaaggactggctgaactggt 

ggggaggctgggcggttggagagtactgggacaccaacgtcgacgctgttctcaactgggcatactcgagcggtgccaaggtctttgacttcg 

ccctctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgcgac 

ccgttcaaggccgtaacctttgtagcaaaccacgacaccgatataatctggaacaagtaccttgcttatgccttcatcctcacctacgaaggccag 

cccgtcatattctaccgcgactacgaggagtggctcaacaaggacaggttgaacaacctcatatggatacacgaccacctcgcagggggaag 

caccgacatagtctactacgataacgatgaactcatcttcgtcaggaacggctacggggacaagccggggcttataacctacatcaacctaggc 

tcgagcaaggccggaaggtgggtttatgtgccgaagttcgcgggcgcgtgcatccacgagtatactggtaacctcggaggctgggtagacaa 

gtacgtctactcaagcggctgggtctatctcgaagctccagcttacgaccctgccaacgggcagtatggctactccgtgtggagctactgcggt 
gttgggtga 

SEQ ID NO.: 30 

Met Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly Leu He Met Gin Ala Phe Tyr Trp Asp Val Pro Met 
Gly Gly He Trp Trp Asp Thr Val Ala Gin Lys He Pro Asp Trp Ala Ser Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Val Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly 
Tyr Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Tip Ala Ser Gin Glu Ser Tyr Ala 
Ala Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Ala Pro Trp Val 
Val Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Val Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Ala Leu Tyr Tyr Lys Met Asp Glu 
Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Leu Ala 
Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Val He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Arg Leu Asn Asn Leu He Trp He His Asp His Leu Ala Gly Gly Ser Thr Asp He Val Tyr 
Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Asp Lys Pro Gly Leu He Thr Tyr He 
Asn Leu Gly Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Tyr Val Tyr Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala Tyr Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 31 

atggcaaagtactccgagctggaagagggcggcgttataatgcaggccttctactgggacgtcccaggtggaggaatctggtgggacaccat 
caggagcaggataccggagtggtacgaggcgggaatatccgccatttggattcccccggcgagcaagggcatgggcggcgcctattcgatg 
ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 
catgataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccg 
ttcgttggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccacccgaacgagctccatg 
cgggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctac 
gcggcatatctcaggagcatcggcatcgatgcctggcgctttgactacgtgaagggctacggagcgtgggtcgtcaaggactggctcaactgg 
tggggcggctgggccgttggcgagtactgggacaccaacgttgatgcactcctcaactgggcctactcgagcggcgccaaggtcttcgacttc 
ccgctctactacaagatggacgaggccttcgataacaacaacattcccgccctggtggacgccctcagatacggtcagacagtggtcagccgc 
gacccgttcaaggctgtgacgtttgtagccaaccacgataccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgaggg 
ccagccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctggccggag 
gaagcacgagcatagtttactacgacagcgacgagatgatcttcgtgaggaccggctatggaagcaagcctggccttataacttacatcaacct 
cggctcgagcaaggttggaaggtgggtttatgtgccgaagttcgcgggcgcgtgcatccacgagtatactggtaacctcggaggctgggtaga 
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Leu Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Ala 
Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Glu Ala Leu Lys Asn Gly Gly Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Thr Lys Tyr Leu Ala 
Tyr Ala Phe He Leu Thr T>t Glu Gly Gin Pro Val He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Arg Leu Asn Asn Leu He Trp He His Asp His Leu Ala Gly Gly Ser Thr Asp He Val Tyr 
Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Asp Lys Pro Gly Leu He Thr Tyr He 
Asn Leu Gly Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ser Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala His Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 35 

atggccaagtactccgagctggaagagggcggcgttataatgcaggccttctactgggacgtcccaggtggaggaatctggtgggacaccat 

caggagcaagataccggagtggtacgaggcgggaatatccgccatttggattcccccggcgagcaagggcatgggcggcgcctattcgatg 

ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 

catgataaacaccgcccacgcctacggcatcaaggtcatcgcagacatagtaatcaaccaccgcgccggaggagaccttgagtggaacccct 

tcgtcaatgactacacctggacggacttctcgaaggtcgcttccggcaagtacacggccaactacctcgacttccaccccaacgaggtcaagtg 

ctgtgacgagggcacatttggaggcttcccagacatagcccacgagaagagctgggaccagcactggctctgggcgagcgatgagagctac 

gccgcctacctaaggagcatcggcgttgatgcctggcgcttcgactacgtcaagggctatgctccctgggtcgtcaaggactggctgaactggt 

ggggaggctgggcggttggagagtactgggacaccaacgtcgacgctgttctcaactgggcatactcgagcggtgccaaggtctttgacttcg 

ccctctactacaagatggacgcggcctttgacaacaagaacattcccgcactcgtcgaggccctcaagaacgggggcacagtcgtcagccgc 

gacccgtttaaggccgtaaccttcgttgcaaaccacgacaccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgaggg 

ccagccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacgtcgccggag 

gaagcaccgacatagtctactacgataacgatgaactcatcttcgtcaggaacggctacggggacaagccggggcttataacctacatcaacct 

aggctcgagcaaggccggaaggtgggtttacgttccgaagttcgcaggctcgtgcatacacgagtacaccggcaatctcggcggctgggtgg 

acaagtgggtggactcaagcggctgggtctacctcgaggctcctgcccacgacccggccaacggccagtacggctactccgtctggagctac 

tgcggtgttgggtga 

SEQ ID NO.: 36 

Met Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Gly 
Gly Gly He Trp Trp Asp Thr He Arg Ser Lys He Pro Glu Trp Tyr Glu Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Val Lys Cys Cys Asp Glu Gly Thr Phe Gly 
Gly Phe Pro Asp He Ala His Glu Lys Ser Trp Asp Gin His Trp Leu Trp Ala Ser Asp Glu Ser Tyr 
Ala Ala Tyr Leu Arg Ser He Gly Val Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Ala Pro Trp 
Val Val Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp 
Ala Val Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Ala Leu Tyr Tyr Lys Met Asp 
Ala Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Glu Ala Leu Lys Asn Gly Gly Thr Val Val Ser 
Arg Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro 
Ala Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu 
Asn Lys Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Val Ala Gly Gly Ser Thr Asp He Val 
Tyr Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Asp Lys Pro Gly Leu He Thr Tyr 
He Asn Leu Gly Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ser Cys He His 
Glu Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu 
Ala Pro Ala His Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 71 

atggccaagtacctggagctcgaagagggcggggtcataatgcaggcgttctactgggacgtgccttcaggaggaatatggtgggacacaat 
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acggcagaagataccggagtggtacgatgccggaatctccgcaatatggattcccccggcgagcaagggcatgggcggcgcctattcgatg 

ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 

catgataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccg 

ttcgttggggactacacctggacggacttctcaaaggtagcctcgggcaaatatactgccaactacctcgacttccacccgaacgagctccatg 

cgggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctac 

gcggcatatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctatgctccctgggtcgtcaaggactggctgaactggt 

ggggaggctgggcggttggagagtactgggacaccaacgtcgacgctgttctcaactgggcatactcgagcggtgccaaggtctttgacttcg 

ccctctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgcgac 

ccgttcaaggccgtaacctttgtagcaaaccacgacaccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgagggcc 

agccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccggagga 

agcactgacatcgtttactacgacaacgacgagctgatattcgtgagaaacggctacggaagcaagccgggactgataacatacatcaacctc 

gcctcaagcaaagccggaaggtgggtttatgtgccgaagttcgcgggcgcgtgcatccacgagtatactggtaacctcggaggctgggtaga 

caagtacgtctactcaagcggctgggtctatctcgaagctccagcttacgaccctgccaacgggcagtatggctactccgtgtggagctactgc 

ggggtgggctga 

SEQ ID NO.: 72 

Met Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Ser 
Gly Gly He Trp Trp Asp Thr He Arg Gin Lys He Pro Glu Trp Tyr Asp Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly 
Tyr Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala 
Ala Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Ala Pro Trp Val 
Val Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Val Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Ala Leu Tyr Tyr Lys Met Asp Glu 
Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala 
Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Asp He Val Tyr 
Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He 
Asn Leu Ala Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Tyr Val Tyr Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala Tyr Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 49 

gtggtttatgacgatgtccgctatgacctttatgccgtaggcatgggccgtgtttatcatgttcacgagctcctgcttggagccaaagcgcgtctct 

accgttcccttctggtcgtactcaccgaggtcaaagaagtcgtaggggtcgtagcccatcgaataggcgccgcccatgcccttgctcgccggg 

ggaatccatatcgccgaaatcccggcgcttgcccagtcgggtatcttctgggctatcgtgtcccaccagattcctcccatggggacgtcccagta 

gaaggcctgcattatgagcccgccctcttcgagcccggaatactttgccataagttacctcctactagtagattaaaattctgtttcctgtgtgaaatt 

gtt 

SEQ ID NO.: 50 

Val Val Tyr Asp Asp Val Arg Tyr Asp Leu Tyr Ala Val Gly Met Gly Arg Val Tyr His Val His Glu 
Leu Leu Leu Gly Ala Lys Ala Arg Leu Tyr Arg Ser Leu Leu Val Val Leu Thr Glu Val Lys Glu Val 
Val Gly Val Val Ala His Arg He Gly Ala Ala His Ala Leu Ala Arg Arg Gly Asn Pro Tyr Arg Arg 
Asn Pro Gly Ala Cys Pro Val Gly Tyr Leu Leu Gly Tyr Arg Val Pro Pro Asp Ser Ser His Gly Asp 
Val Pro Val Glu Gly Leu His Tyr Glu Pro Ala Leu Phe Glu Pro Gly He Leu Cys His Lys Leu Pro 
Pro Thr Ser Arg Leu Lys Phe Cys Phe Leu Cys Glu He Val 



Figure 16N 



Appin INC.: iu/Ui 
^ Applicant(sl: W< 

k ENZYMBiM^V 

K methoA^Pf I 



Appin INC.: lu/Utti ,b^2 -page 40 or tTb 

; Walter Calf en et al. 
IRVING ALPHA AMYLASE ACTIVITY AND 
USE THEREOF 



SEQ ID NO.: 51 

ATGGCCAAGTACCTGGAGCTCGAAGAGGGCGGGGTCATAATGCAGGCGTTCTACTGGG 

ACGTGCCTTCAGGAGGAATATGGTGGGACACAATACGGCAGAAGATACCGGAGTGGT 

ACGATGCCGGAATCTCCGCAATATGGATTCCCCCGGCGAGCAAGGGCATGGGCGGCGC 

CTATTCGATGGGCTACGACCCCTACGACTTCTTTGACCTCGGTGAGTACGACCAGAAG 

GGAACGGTAGAGACGCGCTTTGGCTCCAAGCAGGAGCTCGTGAACATGATAAACACC 

GCCCACGCCTATGGCATGAAGGTAATAGCCGATATAGTCATCAACCACCGCGCCGGCG 

GTGACCTGGAGTGGAACCCCTTCGTGAACGACTATACCTGGACCGACTTCTCAAAGGT 

CGCGTCGGGTAAATACACGGCCAACTACCTCGACTTCCACCCCAACGAGGTCAAGTGC 

TGTGACGAGGGCACATTTGGAGGCTTCCCAGACATAGCCCACGAGAAGAGCTGGGAC 

CAGCACTGGCTCTGGGCGAGCGATGAGAGCTACGCCGCCTACCTAAGGAGCATCGGCG 

TTGATGCCTGGCGCTTTGACTACGTGAAGGGCTACGGAGCGTGGGTCGTCAAGGACTG 

GCTCAACTGGTGGGGCGGCTGGGCCGTTGGCGAGTACTGGGACACCAACGTTGATGCA 

CTCCTCAACTGGGCCTACTCGAGCGGCGCCAAGGTCTTCGACTTCCCGCTCTACTACAA 

GATGGATGAGGCCTTTGACAACAAAAACATTCCAGCGCTCGTCTCTGCeCTTCAGAAC 

GGCCAGACTGTTGTCTCCCGCGACCCGTTCAAGGCCGTAACCTTTGTAGCAAACCACG 

ACACCGATATAATCTGGAACAAGTATCCAGCCTACGCGTTCATCCTCACCTACGAGGG 

CCAGCCGACAATATTCTACCGCGACTACGAGGAGTGGCTCAACAAGGATAAGCTCAAG 

AACCTCATCTGGATACATGACAACCTCGCCGGAGGAAGCACTGACATCGTTTACTACG 

ACAACGACGAGCTGATATTCGTGAGAAACGGCTACGGAAGCAAGCCGGGACTGATAA 

CATACATCAACCTCGCCTCAAGCAAAGCCGGAAGGTGGGTTTACGTTCCGAAGTTCGC 

AGGCTCGTGCATACACGAGTACACCGGCAATCTCGGCGGCTGGGTGGACAAGTGGGTG 

GACTCAAGCGGCTGGGTCTACCTCGAGGCTCCTGCCCACGACCCGGCCAACGGCCAGT 

ACGGCTACTCCGTCTGGAGCTATTGCGGTGTTGGCTGA 



SEQ ID NO.: 52 

MAKYLELEEGGVIMQAFYWDVPSGGIWWDTIRQKIPEWYDAGISAIWIPPASKGMGGAYS 

MGYDPYDFFDLGEYDQKGTVETRFGSKQELVNMINTAHAYGMKVIADIVINHRAGGDLE 

WNPFVNDYTWTDFSKVASGKYTANYLDFHPNEVKCCDEGTFGGFPDIAHEKSWDQHWL 

WASDESYAAYLRSIGVDAWRFDYVKGYGAWWKDWLNWWGGWAVGEYWDTNVDAL 

LNWAYSSGAKVFDFPLYYKMDEAFDNKNIPALVSALQNGQTWSRDPFKAVTFVANHDT 

DIIWNKYPAYAFILTYEGQPTIFYRDYEEWLNKDKLKNLIWIHDNLAGGSTDIVYYDNDELI 

FVRNGYGSKPGLITYmLASSKAGRWVYVPKFAGSCIHEYTGNLGGWVDKWVDSSGWVY 

LEAPAHDPANGQYGYSVWSYCGVG 

SEQ ID NO.: 37 

atggccaagtacctggagctcgaagagggcggggtcataatgcaggcgttctactgggacgtgccttcaggaggaatatggtgggacacaat 

acggcagaagataccggagtggtacgatgccggaatctccgcaatatggattcccccggcgagcaagggcatgggcggcgcctattcgatg 

ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 

catgataaacaccgcccacgcctatggcatgaaggtaatagccgatatagtcatcaaccaccgcgccggcggtgacctggagtggaacccctt 

cgtgaacgactatacctggaccgacttctcaaaggtcgcgtcgggtaaatacacggccaactacctcgacttccacccgaacgagctccatgc 

gggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagcGaggagagctac 

gcggcatatctcaggagcatcggcatcgatgcctggcgctttgactacgtgaagggctacggagcgcgggtcgtcaaggactggctcaactg 

gtggggcggctgggccgttggcgagtactgggacaccaacgttgatgcactcctcaactgggcctactcgagcggcgccaaggtcttcgactt 

cccgctctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgcg 

acccgttcaaggccgtaacctttgtagcaaaccacgacaccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgaggg 

ccagccgacaatattctatcgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccggagg 

aagcactgacatcgtttactacgacaacgacgagctgatattcgtgagaaacggctacggaagcaagccgggactgataacatacatcaacct 

cgcctcaagcaaagccggaaggtgggtttacgttccgaagttcgcaggctcgtgcatacacgagtacaccggcaatctcggcggctgggtgg 



Figure 160 



ft: 
o 



acaagtgggtggactcaagcggctgggtctacctcgaggctcctgcccacgacccggccaacggccagtacggctactccgtctggagctac 
tgcggggtggggtga 

SEQ ID NO.: 38 

Met Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Tip Asp Val Pro Ser 
Gly Gly lie Trp Trp Asp Thr He Arg Gin Lys He Pro Glu Trp Tyr Asp Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met He Asn Thr Ala His Ala Tyr Gly Met Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly 
Tyr Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala 
Ala Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Arg Val 
Val Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Leu Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu 
Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala 
Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Lys Leu Lys Asn Leu lie Trp lie His Asp Asn Leu Ala Gly Gly Ser Thr Asp He Val Tyr 
Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He 
Asn Leu Ala Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ser Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala His Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 39 

atggccaagtacctggagctcgaagagggcggggtcataatgcaggcgttctactgggacgtgccttcaggaggaatatggtgggacacaat 

acggcagaagataccggagtggtacgatgccggaatctccgcaatatggattcctcccgcgagcaggggtatgagcggcggctattcgatgg 

gctacgacccctacgattattttgacctcggtgagtactaccagaagggaacggtggaaacgaggttcggctcaaagcaggagctcataaacat 

gataaacaccgcccacgcctatggcatgaaggtaatagccgatatagtcatcaaccaccgcgccggcggtgacctggagtggaaccccttcgt 

gaacgactatacctggaccgacttctcaaaggtcgcgtcgggtaaatacacggccaactacctcgacttccacccgaacgagctccatgcggg 

cgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctacgcgg 

catatctcaggagcatcggtatcgatgcctggcgctttgactacgtgaagggctacggagcgtgggtcgtcaaggactggctcaactggtggg 

gcggctgggccgttggcgagtactgggaccccaacgttgatgccctcctcccctgggcctactcgagcggcgccaaggtcttcgacttcccgc 

tctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgcgacccg 

ttcaaggccgtaacctttgtagccaaccacgataccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgagggccagcc 

gacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccggaggaagca 

ccgacatagtctactacgataacgatgaactcatcttcgtcaggaacggctacggggacaagccggggcttataacctacatcaacctaggctc 

gagcaaggccggaaggtgggtctacgttccgaagttcgcgggagcgtgcatccacgagtacaccggcaacctcggcggctgggtggacaa 

gtgggtggactcaagcgggtgggtgtacctcgaggcccctgcccacgacccggccaacggctattacggctactccgtctggagctactgcg 

SEQ ID NO.: 40 

Met Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly Val lie Met Gin Ala Phe Tyr Trp Asp Val Pro Ser 
Gly Gly He Trp Trp Asp Thr He Arg Gin Lys lie Pro Glu Trp Tyr Asp Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Arg Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Tyr Phe Asp 
Leu Gly Glu Tyr Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu He Asn Met 
He Asn Thr Ala His Ala Tyr Gly Met Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly Asp 
Leu Glu Trp Asn Pro Phe Val Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr 
Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly Tyr 
Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Tip Ala Ser Gin Glu Ser Tyr Ala Ala 
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Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Cly Tyr Gly Ala Trp Val Val 
Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Pro Asn Val Asp Ala Leu 
Leu Pro Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu Ala 
Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val Ser Arg Asp 
Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala Tyr 
Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn Lys 
Asp Lys Leu Lys Asn Leu He Trp lie His Asp Asn Leu Ala Gly Gly Ser Thr Asp He Val Tyr Tyr 
Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Asp Lys Pro Gly Leu He Thr Tyr He Asn 
Leu Gly Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu Tyr 
Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala Pro 
Ala His Asp Pro Ala Asn Gly Tyr Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQIDNO.:41 

atggccaagtacctggagctcgaagagggcggggtcataatgcaggcgttctactgggacgtgccttcaggaggaatatggtgggacacaat 

acggcagaagataccggagtggtacgatgccggaatctccgcaatatggattcctcccgcgagcaagggtatgagcggcggctattcgatgg 

gctacgacccctacgattattttgacctcggtgagtactaccagaagggaacggtggaaacgaggttcggctcaaagcaggagctcataaacat 

gataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccgttc 

gttggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccacccgaacgagctccatgcg 

ggcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctacgc 

ggcatatctcaggagcatcggcatcgatgcctggcgctttgactacgtgaagggctacggagcgtgggtcgtcaaggactggctcaactggtg 

gggcggctgggccgttggcgagtactgggacaccaacgttgatgcactcctcaactgggcctactcgagcggcgccaaggtcttcgacttccc 

gctctactacaagatggacgcggcctttgacaacaagaacattcccgcactcgtcgaggccctcaagaacgggggcacagtcgtcagccgcg 

acccgtttaaggccgtaaccttcgttgcaaaccacgacaccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgagggc 

cagccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccggagg 

aagcacgagcatagtttactacgacagcgacgagatgatcttcgtgaggaacggctatggaagcaagcctggccttataacttacatcaacctc 

ggctcgagcaaggttggaaggtgggtttatgtgccgaagttcgcgggcgcgtgcatccacgagtatactggtaacctcggaggctgggtagac 

yg^cgtJ=t3Ctcaagcggctgggtctatctcgaagctccagcttacgaccctgccaacgggcagtatggctactccgtgtggagctactgcg 

SEQ ID NO.: 42 

Met Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Ser 
Gly Gly He Trp Trp Asp Thr He Arg Gin Lys He Pro Glu Trp Tyr Asp Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Tyr Phe Asp 
Leu Gly Glu Tyr Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu He Asn Met 
He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly Asp 
Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr 
Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly Tyr 
Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala Ala 
Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp Val Val 
Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Leu Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Ala 
Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Glu Ala Leu Lys Asn Gly Gly Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala 
Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Ser He Val Tyr 
Tyr Asp Ser Asp Glu Met He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He 
Asn Leu Gly Ser Ser Lys Val Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Tyr Val Tyr Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala Tyr Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 
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SEQ ID NO.: 43 



atggccaagtactccgagctggaagagggcggcgttataatgcaggccttctactgggacgtcccaggtggaggaatctggtgggacaccat 

caggagcaagataccggagtggtacgaggcgggaatatccgccatttggattcccccggcgagcaagggcatgggcggcgcctattcgatg 

ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 

catgataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccg 

ttcgttggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccaccccaacgaggtcaagt 

gctgtgacgagggcacatttggaggcttcccagacatagcccacgagaagagctgggaccagcactggctctgggcgagcgatgagagcta 

cgccgcctacctaaggagcatcggcgttgatgcctggcgcttcgactacgtcaagggctacggagcgtgggtcgtcaaggactggctggact 

ggtggggaggctgggccgtcggggagtactgggacacaaacgttgatgcactgctcaactgggcctactcgagcgatgcaaaagtcttcgac 

ttcccgctctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgc 

gacccgttcaaggccgtaacctttgtagcaaaccacgacaccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgagg 

gccagccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgtcggag 

gaagcacgagcatagtttactacgacagcgacgagatgatcttcgtgaggaacggctatggaagcaagcctggccttataacttacatcaacct 

cggctcgagcaaggttggaaggtgggtttacgttccgaagttcgcaggctcgtgcatacacgagtacaccggcaatctcggcggctgggtgg 

acaagtgggtggactcaagcggctgggtctacctcgaggctcctgcccacgacccggccaacggccagtacggctactccgtctgeagctac 
tgcggtgttggctga 

SEQ ID NO.: 44 

Met Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Gly 
Gly Gly He Trp Trp Asp Thr He Arg Ser Lys He Pro Glu Trp Tyr Glu Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Val Lys Cys Cys Asp Glu Gly Thr Phe Gly 
Gly Phe Pro Asp He Ala His Glu Lys Ser Trp Asp Gin His Trp Leu Trp Ala Ser Asp Glu Ser Tyr 
Ala Ala Tyr Leu Arg Ser He Gly Val Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp 
Val Val Lys Asp Trp Leu Asp Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp 
Ala Leu Leu Asn Tip Ala Tyr Ser Ser Asp Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp 
Glu Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val Ser 
Arg Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro 
Ala Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu 
Asn Lys Asp Lys Leu Lys Asn Leu He Trp lie His Asp Asn Leu Val Gly Gly Ser Thr Ser He Val 
Tyr Tyr Asp Ser Asp Glu Met He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr 
He Asn Leu Gly Ser Ser Lys Val Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ser Cys He His 
Glu Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu 
Ala Pro Ala His Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Tip Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 45 

atggccaagtactccgacctggaagagggcggcgttataatgcaggccttctactgggacgtcccaggtggaggaatctggtgggacaccat 

caggagcaagataccggagtggtacgaggcgggaatatccgccatttggattcccccggcgagcaagggcatgggcggcgcctattcgatg 

ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 

catgataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccg 

ttcgttggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccaccccaacgaggtcaagt 

gctgtgacgagggcacatttggaggcttcccagacatagcccacgagaagagctgggaccagcactggctctgggcgagcgatgagagcta 

cgccgcctacctaaggagcatcggcgttgatgcctggcgctttgactacgtgaagggctacggagcgtgggtcgtcaaggactggctcaactg 

gtggggcggctgggccgttggcgagtactgggacaccaacgttgatgcactcctcaactgggcctactcgagcggcgccaaggtcttcgactt 

cccgctctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgcg 

acccgttcaaggccgtaacctttgtagcaaaccacgacaccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgaggg 

ccagccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccggag 
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gaagcaccgacatagtctactacgataacgatgaactcatcttcgtcaggaacggctacggggacaagccggggcttataacctacatcaacct 
aggctcgagcaaggccggaaggtgggtttatgtgccgaagttcgcgggcgcgtgcatccacgagtatactggtaacctcggaggctgggtag 
acaagtacgtctactcaagcggctgggtctatctcgaagctccagcttacgaccctgccaacgggcagtatggctactccgtgtggagctattgc 
ggtgttgggtga 

SEQ ID NO.: 46 

Met Ala Lys Tyr Ser Asp Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Tip Asp Val Pro Gly 
Gly Gly He Trp Trp Asp Thr He Arg Ser Lys He Pro Glu Trp Tyr Glu Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Val Lys Cys Cys Asp Glu Gly Thr Phe Gly 
Gly Phe Pro Asp He Ala His Glu Lys Ser Trp Asp Gin His Trp Leu Trp Ala Ser Asp Glu Ser Tyr 
Ala Ala Tyr Leu Arg Ser He Gly Val Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp 
Val Val Lys Asp Trp Leu Asn Tip Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp 
Ala Leu Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp 
Glu Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val Ser 
Arg Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro 
Ala Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu 
Asn Lys Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Asp He Val 
Tyr Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Asp Lys Pro Gly Leu He Thr Tyr 
He Asn Leu Gly Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His 
Glu Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Tyr Val Tyr Ser Ser Gly Trp Val Tyr Leu Glu 
Ala Pro Ala Tyr Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 47 

atggccaagtacaccgagctggaagagggcggcgttataatgcaggccttctactgggacgtcccaggtggaggaatctggtgggacaccat 

caggagcaagataccggagtggtacgaggcgggaatatccgccatttggattcccccggcgagcaagggcatgggcggcgcctattcgatg 

ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 

catgataaacaccgcccacgcctatggcatgaaggtaatagccgatatagtcatcaaccaccgcgccggcggtgacctggagtggaacccctt 

cgtgaacgactatacctggaccgacttctcaaaggtcgcgtcgggtaaatacacggccaactacctcgacttccaccccaacgaggtcaagtg 

ctgtgacgagggcacatttggaggcttcccagacatagcccacgagaagagctgggaccagcactggctctgggcgagcgatgagagctac 

gccgcctacctaaggagcatcggcgttgatgcctggcgctttgactacgtgaagggctacggagcgtgggtcgtcaaggactggctcaactgg 

tggggcggttgggccgttggcgagtactgggacaccaacgttgatgcactcctcaactgggcctactcgagcggcgccaaggtcttcgacttc 

ccgctctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgcga 

cccgttcaaggccgtaacctttgtagcaaaccacgacaccgatataatctggaacaagtaccttgcttatgctttcatcctcacctacgaaggcca 

gcccgtcatattctaccgcgactacgaggagtggctcaacaaggacaggttgaacaacctcatatggatacacgaccacctcgcaggtggaag 

cacgagcatagtttactacgacagcgacgagatgatcttcgtgaggaacggctatggaagcaagcctggccttataacttacatcaacctcggct 

cgagcaaggttggaaggtgggtttacgttccgaagttcgcaggcccgtgcatacacgagtacaccggcaatctcggcggctgggtggacaag 

tgggtggactcaagcggctgggtctacctcgaggctcctgcccacgacccggccaacggccagtacggctactccgtctggagctactgcgg 

tgttgggtag 

SEQ ID NO.: 48 

Met Ala Lys Tyr Thr Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Gly 
Gly Gly He Trp Trp Asp Thr He Arg Ser Lys He Pro Glu Trp Tyr Glu Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met He Asn Thr Ala His Ala Tyr Gly Met Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
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Tvr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Val Lys Cys Cys Asp Glu Gly P^l^^^^^^^^ 
A A In Pro Phe Lvs Ala Val Thr Phe Val Ala Asn His Asp Thr Asp lie He Trp Asn Lys Tyr Le. 



GAGCTACGCCGCCTACCTAAGGAGCATCGGC 



GGCTGGACTGGTGGGGAGGC 
CACTGCTCAACTGGGCCTAC1 

AAGATGGATGAGGCCTTTGA^^...^^^^^^^-^-^^^^^ 



aSa^S^ctccg^^^^^ 



nwa^ 



leapahdpangyygysvwsycgvg 

SEQ ID NO.: 55 

Figure 16T 
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ATGGCCAAGTACCTGGAGCTCGAGGAGGGCGGGGTCATAATGCAGGCGTTCTACTGGG 

ACGTGCCTTCAGGAGGAATATGGTGGGACACAATACGGCAGAAGATACCGGAGTGGT 

ACGATGCCGGAATCTCCGCAATATGGATTCCCCCGGCGAGCAAGGGCATGGGCGGCGC 

CTATTCGATGGGCTACGACCCCTACGACTTCTTTGACCTCGGTGAGTACGACCAGAAG 

GGAACGGTAGAGACGCGCTTTGGCTCCAAGCAGGAGCTCGTGAACATGATAAACACC 

GCCCACGCCTATGGCATGAAGGTAATAGCCGATATAGTCATCAACCACCGCGCCGGCG 

GTGACCTGGAGTGGAACCCCTTCGTGAACGACTATACCTGGACCGACTTCTCAAAGGT 

CGCGTCGGGTAAATACACGGCCAACTACCTCGACTTCCACCCGAACGAGCTCCATGCG 

GGCGATTCCGGAACATTTGGAGGCTATCCCGACATATGCCACGACAAGAGCTGGGACC 

AGTACTGGCTCTGGGCCAGCCAGGAGAGCTACGCGGCATATCTCAGGAGCATCGGCAT 

CGATGCCTGGCGCTTTGACTACGTGAAGGGCTACGGAGCGTGGGTCGTCAAGGACTGG 

CTCAACTGGTGGGGCGGCTGGGCCGTTGGCGAGTACTGGGACACCAACGTTGATGCAC 

TCCTCAACTGGGCCTACTCGAGCGGCGCCAAGGTCTTCGACTTCCCGCTCTACTACAAG 

ATGGATGAGGCCTTTGACAACAAAAACATTCCAGCGCTCGTCTCTGCCCTTCAGAACG 

GCCAGACTGTTGTCTCCCGCGACCCGTTCAAGGCCGTAACCTTTGTAGCAAACCACGA 

CACCGATATAATCTGGAACAAGTACCTTGCTTATGCTTTCATCCTCACCTACGAAGGCC 

AGCCCGTCATATTCTACCGCGACTACGAGGAGTGGCTCAACAAGGACAGGTTGAACAA 

CCTCATATGGATACACGACCACCTCGCAGGTGGAAGCACGAGCATAGTTTACTACGAC 

AGCGACGAGATGATCTTCGTGAGGAACGGCTATGGAAGCAAGCCTGGCCTTATAACTT 

ACATCAACCTCGGCTCGAGCAAGGTTGGAAGGTGGGTTTACGTTCCGAAGTTCGCAGG 

CTCGTGCATACACGAGTACACCGGCAATCTCGGCGGCTGGGTGGACAAGTGGGTGGAC 

TCAAGCGGCTGGGTCTACCTCGAGGCTCCTGCCCACGACCCGGCCAACGGCCAGTACG 

GCTACTCCGTCTGGAGCTATTGCGGTGTTGGCTGA 

SEQ ID NO.: 56 

MAKYLELEEGGVIMQAFYWDVPSGGIWWDTIRQKIPEWYDAGISAIWIPPASKGMGGAYS 

MGYDPYDFFDLGEYDQKGTVETRFGSKQELVNMINTAHAYGMKVIADIVINHRAGGDLE 

WNPFVNDYTWTDFSKVASGKYTANYLDFHPNELHAGDSGTFGGYPDICHDKSWDQYWL 

WASQESYAAYLRSIGIDAWRFDYVKGYGAWVVKDWLNWWGGWAVGEYWDTNVDALL 

NWAYSSGAKVFDFPLYYKMDEAFDNKNIPALVSALQNGQTVVSRDPFKAVTFVANHDTD 

IIWNKYLAYAFILTYEGQPVIFYRDYEEWLNKDRLNNLIWIHDHLAGGSTSIVYYDSDEMIF 

VRNGYGSKPGLITYINLGSSKVGRWVYVPKFAGSCIHEYTGNLGGWVDKWVDSSGWVYL 

EAPAHDPANGQYGYSVWSYCGVG 

SEQ ID NO.: 57 

ATGGCCAAGTACCTGGAGCTCGAAGAGAGCGGGGTCATAATGCAGGCGTTCTACTGGG 

ACGTGCCTTCAGGAGGAATATGGTGGGACACAATACGGCAGAAGATACCGGAGTGGT 

ACGATGCCGGAATCTCCGCAATATGGATTCCTCCCGCGAGCAAGGGTATGAGCGGCGG 

CTATTCGATGGGCTACGACCCCTACGATTATTTTGACCTCGGTGAGTACTACCAGAAGG 

GAACGGTGGAAACGAGGTTCGGCTCAAAGCAGGAGCTCATAAACATGATAAACACCG 

CCCACGCCTACGGCATCAAGGTCATCGCAGACATAGTAATCAACCACCGCGCCGGAGG 

AGACCTTGAGTGGAACCCCTTCGTCAATGACTACACCTGGACGGACTTCTCGAAGGTC 

GCTTCCGGCAAGTACACGGCCAACTACCTCGACTTCCACCCCAACGAGGTCAAGTGCT 

GTGACGAGGGCACATTTGGAGGCTTCCCAGACATAGCCCACGAGAAGAGCTGGGACC 

AGCACTGGCTCTGGGCGAGCGATGAGAGCTACGCCGCCTACCTAAGGAGCATCGGCGT 

TGATGCCTGGCGCTTTGACTACGTGAAGGGCTACGGAGCGTGGGTCGTCAAGGACTGG 

CTCAACTGGTGGGGTGGCTGGGCCGTCGGGGAGTACTGGGACACAAACGTTGATGCAC 

TGCTCAACTGGGCCTACTCGAGCGATGCAAAAGTCTTCGACTTCCCGCTCTACTACAAG 

ATGGACGAGGCCTTCGATAACAACAACATTCCCGCCCTGGTGGACGCCCTCAGATACG 

GTCAGACAGTGGTCAGCCGCGACCCGTTCAAGGCTGTGACGTTTGTAGCCAACCACGA 
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^pCCGATATAATCTGGAACAAGTACCTTGCTTATGCTTTCATCCTCACCTACGAAGGCC 
^GCCCGTCATATTCTACCGCGACTACGAGGAGTGGCTCAACAAGGACAGGTTGAACAA 
CCTCATATGGATACACGACCACCTCGCAGGTGGAAGCACTGACATCGTTTACTACGAC 
AACGACGAGCTGATATTCGTGAGAAACGGCTACGGAAGCAAGCCGGGACTGATAACA 
TACATCAACCTCGCCTCAAGCAAAGCCGGAAGGTGGGTCTACGTTCCGAAGTTCGCGG 
GAGCGTGCATCCACGAGTACACCGGCAACCTCGGCGGCTGGGTGGACAAGTGGGTGG 
ACTCAAGCGGGTGGGTGTACCTCGAGGCCCCTGCCCACGACCCGGCCAACGGCTATTA 
CGGCTACTCCGTCTGGAGCTATTGCGGTGTTGGCTGA 

SEQ ID NO.: 58 

MAKYLELEESGVIMQAFYWDVPSGGIWWDTIRQKIPEWYDAGISAIWIPPASKGMSGGYS 

MGYDPYDYFDLGEYYQKGTVETRFGSKQELINMINTAHAYGIKVIADIVINHRAGGDLEW 

NPFVNDYTWTDFSKVASGKYTANYLDFHPNEVKCCDEGTFGGFPDIAHEKSWDQHWLW 

ASDESYAAYLRSIGVDAWRFDYVKGYGAWWKJDWLNWWGGWAVGEYWDTNVDALL 

NWAYSSDAKWDFPLYYKMDEAFDNNNIPALVDALRYGQTVVSRDPFKAVTFVANHDTD 

IIWNKYLAYAFILTYEGQPVIFYRDYEEWLNKDRLNNLIWIHDHLAGGSTDIVYYDNDEL 

VRNGYGSKPGLITYINLASSKAGRWVYVPKFAGACIHEYTGNLGGW\nDKWVDSSG\^^ 

LEAPAHDPANGYYGYSVWSYCGVG 

SEQ ID NO.: 59 

atggccaagtacctggagctcgaagagggcggggtcataatgcaggcgttctactgggacgtgccttcaggaggaatatggtgggacacaat 

acggcagaagataccggagtggtacgatgccggaatctccgcaatatggattcctcccgcgagcaagggtatgagcggcggctattcgatgg 

gctacgacccctacgattattttgacctcggtgagtactaccagaagggaacggtggaaacgaggttcggctcaaagcaggagctcataaacat 

gataaacaccgcccacgcctacggcatcaaggtcatcgcagacatagtaatcaaccaccgcgccggaggagaccttgagtggaaccccttcg 

tcaatgactacacctggacggacttctcgaaggtcgcttccggcaagtacacggccaactacctcgacttccacccgaacgagctccatgcgg 

gcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctacgcg 

gcatatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctatgctccctgggtcgtcaaggactggctgaactggtggg 

gaggctgggcggttggagagtactgggacaccaacgtcgacgctgttctcaactgggcatactcgagcggtgccaaggtctttgacttcgccct 

ctactacaagatggacgaggccttcgataacaacaacattcccgccctggtggacgccctcagatacggtcagacagtggtcagccgcgacc 

cgttcaaggctgtgacgtttgtagccaaccacgataccgatataatttggaacaagtacccggcctacgccttcatcctcacctacgagggccag 

ccgacgatattctaccgcgactacgaggagtggctcaacaaggacaggctcaagaacctcatctggatacacgaccacctcgccggtggaag 

cactgacatcgtttactacgacaacgacgagctgatattcgtgagaaacggctacggaagcaagccgggactgataacatacatcaacctcgc 

gtcaagcaaagccggaaggtgggtttatgtgccgaagttcgcgggcgcgtgcatccacgagtatactggtaacctcggaggctgggtagaca 

agtacgtctactcaagcggctgggtctatctcgaagctccagcttacgaccctgccaacgggcagtatggctactccgtgtggagctattgcgg^ 

gttgggtga 

SEQ ID NO.: 60 

Met Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Ser 
Gly Gly He Trp Trp Asp Thr He Arg Gin Lys He Pro Glu Trp Tyr Asp Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro.Tyr Asp Tyr Phe Asp 
Leu Gly Glu Tyr Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu He Asn Met 
He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly Asp 
Leu Glu Trp Asn Pro Phe Val Asn Asp Tyr Thr Tip Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr 
Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly Tyr 
Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala Ala 
Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Ala Pro Trp Val Val 
Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala Val 
Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Ala Leu Tyr Tyr Lys Met Asp Glu Ala 
Phe Asp Asn Asn Asn He Pro Ala Leu Val Asp Ala Leu Arg Tyr Gly Gin Thr Val Val Ser Arg Asp 
Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala Tyr 
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Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn Lys 
Asp Arg Leu Lys Asn Leu He Trp He His Asp His Leu Ala Gly Gly Ser Thr Asp He Val Tyr Tyr 
Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He Asn 
Leu Ala Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu Tyr 
Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Tyr Val Tyr Ser Ser Gly Trp Val Tyr Leu Glu Ala Pro 
Ala Tyr Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 



SEQ ID NO.: 61 

atggccaagtactccgagctgaaaaagggcggggtcataatgcaggcgttctactgggacgtgccttcaggaggaatatggtgggacacaat 

acggcagaagataccggagtggtacgaggcgggaatatccgccatttggattcctcccgcgagcaagggtatgagcggcggctattcgatgg 

gctacgacccctacgattattttgacctcggtgagtactaccagaagggaacggtggaaacgaggttcggctcaaagcaggagctcataaacat 

gataaacaccgcccacgcctacggcatcaaggtcatcgcagacatagtaatcaaccaccgcgccggaggagaccttgagtggaaccccttcg 

tcaatgactacacctggacggacttctcgaaggtcgcttccggcaagtacacggccaactacctcaacttccacccgaacgagctccatgcgg 

gcgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctacgcg 

gcatatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctacggagcgtgggtcgtcaaggactggctggactggtg 

gggaggctgggccgtcggggagtactgggacacaaacgttgatgcactgctcaactgggcctactcgagcgatgcaaaagtcttcgacttccc 

gctctactacaagatggatgaggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgcgacc 

cgttcaaggccgtaacctttgtagcaaaccatgacaccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgagggccag 

ccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccggaggaag 

caccgacatagtctactacgataacgatgaactcatcttcgtcaggaacggctacggggacaagccggggcttataacctacatcaacctaggc 

tcgagcaaggccggaaggtgggtctacgttccgaagttcgcgggagcgtgcatccacgagtacaccggcaacctcggcggctgggtggaca 

agtgggtggactcaagcgggtgggtgtacctcgaggcccctgcccacgacccggccaacggctattacggctactccgtctggagctactgc 

ggggtgggctga 
SEQ ID NO.: 62 

Met Ala Lys Tyr Ser Glu Leu Lys Lys Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Ser 
Gly Gly He Trp Trp Asp Thr He Arg Gin Lys He Pro Glu Trp Tyr Glu Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Tyr Phe Asp 
Leu Gly Glu Tyr Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu He Asn Met 
He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp Ik Val He Asn His Arg Ala Gly Gly Asp 
Leu Glu Trp Asn Pro Phe Val Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr 
TTir Ala Asn Tyr Leu Asn Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly Tyr 
Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala Ala 
Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp Val Val 
Lys Asp Trp Leu Asp Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Leu Leu Asn Trp Ala Tyr Ser Ser Asp Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu 
Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala 
Tyr Ala Phe lie Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Lys Leu Lys Asn Leu He Trp lie His Asp Asn Leu Ala Gly Gly Ser Thr Asp lie Val Tyr 
Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Asp Lys Pro Gly Leu lie Thr Tyr He 
Asn Leu Gly Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala His Asp Pro Ala Asn Gly Tyr Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 



SEQ ID NO.: 63 

atggccaagtacctggagctcgaagagggcggggtcataatgcaggcgttctactgggacgtgccttcaggaggaatatggtgggacacaat 
acggcagaagataccggagtggtacgatgccggaatctccgcaatatggattcccccggcgagcaagggcatgggcggcgcctattcgatg 
ggctacgacccctacgacttctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaa 
catgataaacacggcccatgcctacggcataaaggccatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccg 
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ttcgttggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccaccccaacgaggtcaagt 

gctgtgacgagggcacatttggaggcttcccagacatagcccacgagaagagctgggaccagcactggctctgggcgagcgatgagagcta 

cgccgcctacctaaggagcatcggcgttgatgcctggcgctttgactacgtgaagggctacggagcgtgggtcgtcaaggactggctcaactg 

gtggggcggctgggccgttggcgagtactgggacaccaacgttgatgcactcctcaactgggcctactcgagcggcgccaaggtcttcgactt 

cccgctctactacaagatggacgcggcctttgacaacaagaacattcccgcactcgtcgaggccctcaagaacgggggcacagtcgtcagcc 

gcgacccgtttaaggccgtaaccttcgttgcaaaccacgacaccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgag 

ggccagccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccgg 

aggaagcaccgacatagtctactacgataacgatgaactcatcttcgtcaggaacggctacggggacaagccggggcttataacctacatcaa 

cctaggctggagcaaggccggaaggtgggtttatgtgccgaagttcgcgggcgcgtgcatccacgagtatactggtaacctcggaggctggg 

tagacaagtacgtctactcaagcggctgggtctatctcgaagctccagcttacgaccctgccaacgggcagtatggctactccgtgtggagcta 

ctgcggggtggggtga 

SEQ ID NO.: 64 

Met Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Ser 
Gly Gly He Trp Trp Asp Thr He Arg Gin Lys He Pro Glu Trp Tyr Asp Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp 
Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val Asn 
Met He Asn Thr Ala His Ala Tyr Gly He Lys Ala He Ala Asp He Val He Asn His Arg Ala Gly Gly 
Asp Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys 
Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Val Lys Cys Cys Asp Glu Gly Thr Phe Gly 
Gly Phe Pro Asp He Ala His Glu Lys Ser Trp Asp Gin His Trp Leu Trp Ala Ser Asp Glu Ser Tyr 
Ala Ala Tyr Leu Arg Ser He Gly Val Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp 
Val Val Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp 
Ala Leu Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp 
Ala Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Glu Ala Leu Lys Asn Gly Gly Thr Val Val Ser 
Arg Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro 
Ala Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu 
Asn Lys Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Asp He Val 
Tyr Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Asp Lys Pro Gly Leu He Thr Tyr 
He Asn Leu Gly Trp Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His 
Glu Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Tyr Val Tyr Ser Ser Gly Trp Val Tyr Leu Glu 
Ala Pro Ala Tyr Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 



SEQ ID NO.: 65 

atggccaagtactccgagctggaagaaggcggcgttataatgcaggccttctactgggacgtcccaggtggaggaatctggtggggcaccat 

caggagcaagataccggagtggtacgaggcgggaatatccgccatttggattcctcccgcgagcaagggtatgagcggcggctattcgatgg 

gctacgacccctacgattattttgacctcggtgagtactaccagaagggaacggtggaaacgaggttcggctcaaagcaggagctcataaacat 

gataaacaccgcccacgcctatggcatgaaggtaatagccgatatagtcatcaaccaccgcgccggcggtgacctggagtggaaccccttcgt 

gaacgactatacctggaccgacttctcaaaggtcgcgtcgggtaaatacacggccaactacctcgacttccacccgaacgagctccatgcggg 

cgattccggaacatttggaggctatcccgacatatgccacgacaagagctgggaccagtactggctctgggccagccaggagagctacgcgg 

catatctcaggagcatcggcatcgatgcctggcgcttcgactacgtcaagggctatgctccctgggtcgtcaaggactggctgaactggtgggg 

aggctgggcggttggagagtactgggacaccaacgtcgacgctgttctcaactgggcatactcgagcggtgccaaggtctttgacttcgccctc 

tactacaagatggacgaggccttcgataacaacaacattcccgccctggtggacgccctcagatacggtcagacagtggtcagccgcgaccc 

gttcaaggctgtgacgtttgtagccaaccacgataccgatataatttggaacaagtacccggcctacgccttcatcctcacctacgagggccagc 

cgacgatattctaccgcgactacgaggagtggctcaacaaggacaggctcaagaacctcatctggatacacgaccacctcgccggtggaagc 

acgagcatagtttactacgacagcgacgagatgatcttcgtgaggaacggctatggaagcaagcctggccttataacttacatcaacctcggctc 

gagcaaggttggaaggtgggtttacgttccgaagttcgcaggctcgtgcatacacgagtacaccggcaatctcggcggctgggtggacaagt 

gggtggactcaagcggctgggtctacctcgaggctcctgcccacgacccggccaacggccagtacggctactccgtctggagctattgcggt 

gttggctga 
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SEQ ID NO.: 66 

Met Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Tip Asp Val Pro Gly 
Gly Gly lie Tip Trp Gly Thr He Arg Ser Lys lie Pro Glu Trp Tyr Glu Ala Gly lie Ser Ala He Trp He 
Pro Pro Ala Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Tyr Phe Asp Leu 
Gly Glu Tyr Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu He Asn Met He 
Asn Thr Ala His Ala Tyr Gly Met Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly Asp 
Leu Glu Trp Asn Pro Phe Val Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr 
Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly Tyr 
Pro Asp He Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala Ala 
Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Ala Pro Trp Val Val 
Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala Val 
Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Ala Leu Tyr Tyr Lys Met Asp Glu Ala 
Phe Asp Asn Asn Asn He Pro Ala Leu Val Asp Ala Leu Arg Tyr Gly Gin Thr Val Val Ser Arg Asp 
Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala Tyr 
Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn Lys 
Asp Arg Leu Lys Asn Leu He Trp He His Asp His Leu Ala Gly Gly Ser Thr Ser He Val Tyr Tyr 
Asp Ser Asp Glu Met He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He Asn 
Leu Gly Ser Ser Lys Val Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ser Cys He His Glu Tyr 
Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala Pro 
Ala His Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 67 

atggccaagtacctggagctcgaagagggcggggtcataatgcaggcgttctactgggacgtgccttcgggaggaatatggtgggacacaat 

acggcagaagataccggagtggtacgatgccggaatctccgcaatatggattcctcccgcgagcaagggtatgagcggcggctattcgatgg 

gctacgacccctacgattattttgacctcggtgagtactaccagaagggaacggtggaaacgaggttcggctcaaagcaggagctcataaacat 

gataaacacggcccatgcctacggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccgttc 

gttggggactacacctggacggacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccaccccaacgaggtcaagtgct 

gtgacgagggcacatttggaggcttcccagacatagcccacgagaagagctgggaccagcactggctctgggcgagcgatgagagctacg 

ccgcctacctaaggagcatcggcgttgatgcctggcgcttcgactacgtcaagggctacggagcgtgggtcgtcaaggactggctggactggt 

gggg^ggctgggccgtcggggagtactgggacacaaacgtigEiigcact^ctcsiactgggcctactcgagcgatgcaaaa^^ 

ccgctctactacaagatggacgaggccttcgataacaacaacattcccgccctggtggacgccctcagatacggtcagacagtggtcagccgc 

gacccgttcaaggctgtgacgtttgtagccaaccacgataccgatataatctggaacaagtatccagcctacgcgttcatcctcacctacgaggg 

ccagccgacaatattctaccgcgactacgaggagtggctcaacaaggataagctcaagaacctcatctggatacatgacaacctcgccggag 

gaagcacgagcatagtttactacgacagcgacgagatgatcttcgtgaggaacggctatggaagcaagcctggccttataacttacatcaacct 

cggctcgagcaaggttggaaggtgggtctacgttccgaagttcgcgggagcgtgcatccacgagtacaccggcaacctcggcggctgggtg 

gacaagtgggtggactcaagcgggtgggtgtacctcgaggcccctgcccacgacccggccaacggctattacggctactccgtctggagcta 

ctgcgtggtgggctga 

SEQ ID NO.: 68 

Met Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Ser 
Gly Gly He Trp Trp Asp Thr He Arg Gin Lys He Pro Glu Trp Tyr Asp Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Tyr Phe Asp 
Leu Gly Glu Tyr Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu He Asn Met 
He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly Asp 
Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr 
Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Val Lys Cys Cys Asp Glu Gly Thr Phe Gly Gly 
Phe Pro Asp He Ala His Glu Lys Ser Trp Asp Gin His Trp Leu Trp Ala Ser Asp Glu Ser Tyr Ala 
Ala Tyr Leu Arg Ser He Gly Val Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp Val 
Val Lys Asp Trp Leu Asp Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala 
Leu Leu Asn Trp Ala Tyr Ser Ser Asp Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu 
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Ala Phe Asp Asn Asn Asn He Pro Ala Leu Val Asp Ala Leu Arg Tyr Gly Gin Thr Val Val Ser Arg 
Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala 
Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn 
Lys Asp Lys Leu Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Ser He Val Tyr 
Tyr Asp Ser Asp Glu Met He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He 
Asn Leu Gly Ser Ser Lys Val Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He His Glu 
Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala 
Pro Ala His Asp Pro Ala Asn Gly Tyr Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Val Val Gly 



SEQ ID NO.: 73 

atggctctggaagagggcgggcttataatgcaggccttctactgggacgtcccaggtggaggaatctggtgggacaccatagcccagaagat 

acccgactgggcgagcgccgggatttcggcaatatggattcctcccgcgagtaagggcatgagcggcggctattcgatgggctacgacccct 

acgatttcttcgacctcggtgagtactaccagaagggaagcgttgagacccgcttcggatcaaaagaggagcttgtgaacatgataaacaccgc 

ccatgctcacaacatgaaggtcatagcggacatagtcatcaaccaccgcgccggcggcgacctggagtggaatcctttcaccaacagctacac 

ctggaccgatttctcgaaggtcgcgtcgggcaagtacacggccaactacctcgacttccacccgaacgagcttcacgcgggcgattccggaa 

catttggaggctatcccgacatatgccacgacaagagctgggaccagcactggctctgggccagcaacgaaagctacgccgcctacctccgg 

agcatcggcatcgacgcctggcgcttcgactacgtcaagggctacgctccctgggtcgttaagaactggctgaaccggtggggcggctgggc 

ggttggagagtactgggacaccaacgtcgatgcactcctgagctgggcctacgacagcggtgctaaagtcttcgacttcccgctctactacaag 

atggacgaggccttcgataacaacaacatccccgccctcgtggacgccctcaagaacggaggcacggtcgtcagccgcgacccgttcaaag 

ccgtgaccttcgttgccaaccacgataccaacataatctggaacaagtatccggcctacgccttcatcctcacctatgagggacagccggcaat 

attctaccgcgactacgaggagtggctcaacaaggacaggctcaggaacctcatctggatacacgaccacctcgcgggaggaagcacagac 

atcatctactacgacagcgacgagcttatcttcgtgagaaacggctacggggacaagccgggactgataacctacatcaacctcggctcaagc 

aaggccggaaggtgggtctacgttccgaagttcgcaggctcgtgcatacacgagtacaccggcaacctcggcggctggattgacaagtgggt 

tgactcaagcggtcgggtctaccttgaggcccccgcccacgacccggccaacggccagtacggctactccgtatggagctactgcggtgttg 

ggtga 

SEQ ID NO.: 74 

Met Ala Leu Glu Glu Gly Gly Leu He Met Gin Ala Phe Tyr Trp Asp Val Pro Gly Gly Gly He Trp 
Trp Asp Thr He Ala Gin Lys He Pro Asp Trp Ala Ser Ala Gly He Ser Ala He Trp He Pro Pro Ala 
Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp Leu Gly Glu Tyr 
Tyr Gin Lys Gly Ser Val Glu Thr Arg Phe Gly Ser Lys Glu Glu Leu Val Asn Met He Asn Thr Ala 
His Ala His Asn Met Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly Asp Leu Glu Trp 
Asn Pro Phe Thr Asn Ser Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr Thr Ala Asn 
Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly Tyr Pro Asp He 
Cys His Asp Lys Ser Trp Asp Gin His Trp Leu Trp Ala Ser Asn Glu Ser Tyr Ala Ala Tyr Leu Arg 
Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Ala Pro Trp Val Val Lys Asn Trp 
Leu Asn Arg Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala Leu Leu Ser Trp 
Ala Tyr Asp Ser Gly Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu Ala Phe Asp 
Asn Asn Asn He Pro Ala Leu Val Asp Ala Leu Lys Asn Gly Gly Thr Val Val Ser Arg Asp Pro Phe 
Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asn He He Trp Asn Lys Tyr Pro Ala Tyr Ala Phe He 
Leu Thr Tyr Glu Gly Gin Pro Ala He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn Lys Asp Arg Leu 
Arg Asn Leu He Trp He His Asp His Leu Ala Gly Gly Ser Thr Asp He He Tyr Tyr Asp Ser Asp Glu 
Leu He Phe Val Arg Asn Gly Tyr Gly Asp Lys Pro Gly Leu He Thr Tyr He Asn Leu Gly Ser Ser 
Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ser Cys He His Glu Tyr Thr Gly Asn Leu 
Gly Gly Trp lie Asp Lys Trp Val Asp Ser Ser Gly Arg Val Tyr Leu Glu Ala Pro Ala His Asp Pro 
Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 



SEQ ID NO.: 75 

atggctctggaagagggcgggcttataatgcaggcattctactgggacgtccccatgggaggaatctggtgggacacgatagcccagaagat 
actgggcaagcgccgggatttcggcgatatggattccccccgcgagcaagggtatgagcggcggctattcgatgggctacgacccct 
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acgattatmgacctcggtgagtactaccagaagggaacggtggaaacaagattcggctcaaagcaggagctcataaacatgat^^^^^^^^^ 
ccfLgTtatggcafgafgJaatagccgatatagtcatcaaccaccgcgccggcggcgatctgga 



'tceaaegtcecgtcgggtaaatacacggccaactacctcgacttccacccgaacgagctccacgcgggcgattccg 
a.«u.«.a^^.ateccgacatatg?cacgacaagagctgggaccagtactggctctgggccagccaggagagct^^^^ 

ScgmgtagccLcacgataccgac 
ftaSc^ta^aggagtigctcaLaggacaagc^^ 

S^ggftggg^^^^^^ 

Me?Ak^2. Glu Glu Gly Gly Leu He Met Gin Ala Phe Tyr Trp Asp Val Pro Met Gly Gly He Trp 

A.O m lie Ala Gin Lys lie Pro Asp Trp Ala Ser Ala Gly He Ser Ala He Trp He Pro Pro Ala 
l?r LvT^Met Ser GW G^^^^^ Ser Met Gly Tyr Asp Pro Tyr Asp Tyr Phe Asp Leu Gly Glu Tyr 
Ty^ Gin Lys Gly Val Slu Z Arg Phe Gly Ser Lys Gin Glu Leu ,le Asn Met He Asn ^ A^a 
A a Tvr Glv Met Lvs Val He Ala Asp He Val lie Asn His Arg Ala Gly Gly Asp Leu Glu Trp 
A n P^ P^^ vll Mn A^^^^^^^ Trp T^^r Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr 'H.r Ala Asn 
tvr Leu Asp Phe hIs Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly Tyr Pro Asp He 
J H e A S T Ser Tm Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala Ala Tyr Leu Arg 
S^fe GwL ASP Al^^^^^ ValTys Gly Tyr Ala Pro Trp Val Val Arg Asp Trp 

Ser He ^l^ "t,^'P ^'^.7^-^'^^ Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala Val Leu Asn Trp 
Ala Se7se?^?y A?a L^^^^^^ Al^Leu TyrV Lys Met Asp Glu Ala Phe Asp Asn 

A n A^n He Pro Ala Leu Val Asp Ala Leu Arg Tyr Gly Gin Thr Val Val Ser Arg Asp Pro Phe Lys 
aL vr-Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala Tyr Ala Phe He 

GluSi Gfn^; m ne'phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn Lys Asp Lys Leu 
Lvs Ifn L^u He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Asp He Val Tyr Tyr Asp Asn Asp 

Vlu Tie Phe w7\ Are Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He Asn Leu Gly Ser Ser 
Lys k a G y L ^p v!l t" V^^^^ Z Lys Phe Ala Gly Ser Cys He His Glu Tyr Thr Gly Asn Leu 
Gly Gly Z Val S Lys T^^ Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala Pro Ala ms Asp Pro 
Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 



ScSg^SgaLcgggctcataatgcaggccttctactgggacgtc^^^ 
SgaScaag^^^^^^^ 



atggctctggaag 

aaacgaggttcggctcaaagpaggagctcataaacatgataaacaccg 



CCi 

cc 



?Sc7tatgg7^^^^^^ 

cacgcctatggcaigaaggiua B s e — tcgacttccacccgaacgagctccatgcgggcgattccggaa 



tggaccgacttctcaaaggtcgcgtcgggtaaatacacggccaactacc 




aggagagctacgcggcatatctcagg 

raSaTgltgc^^^^^^^ 
glSaSLacaiLgfcgacgctgttctca^^ 

flSScttcgaLcaacaacattLgccctggtg^^ 

SfacSgccaaccacgataccgac^^^^^^^ 

SScSSfcgaggagtLtcaLaaggata^^^ 

SggS^^^^^^^^^ 
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SEQ ID NO.: 78 

Met Ala Leu Glu Glu Gly Gly Leu He Met Gin Ala Phe Tyr Trp Asp Val Pro Met Gly Gly He Trp 
Trp Asp Thr He Ala Gin Lys He Pro Asp Trp Ala Ser Ala Gly He Ser Ala He Trp He Pro Pro Ala 
Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Tyr Phe Asp Leu Gly Glu Tyr 
Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu He Asn Met He Asn Thr Ala 
His Ala Tyr Gly Met Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly Asp Leu Glu Trp 
Asn Pro Phe Val Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr Thr Ala Asn 
Tyr Leu Asp Phe His Pro Asn Glu Leu His Ala Gly Asp Ser Gly Thr Phe Gly Gly Tyr Pro Asp He 
Cys His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Gin Glu Ser Tyr Ala Ala Tyr Leu Arg 
Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Ala Pro Trp Val Val Lys Asp Trp 
Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala Val Leu Asn Trp 
Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Ala Leu Tyr Tyr Lys Met Asp Glu Ala Phe Asp Asn 
Asn Asn He Pro Ala Leu Val Asp Ala Leu Arg Tyr Gly Gin Thr Val Val Ser Arg Asp Pro Phe Lys 
Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala Tyr Ala Phe He 
Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn Lys Asp Lys Leu 
Lys Asn Leu He Trp He His Asp Asn Leu Ala Gly Gly Ser Thr Asp He Val Tyr Tyr Asp Asn Asp 
Glu Leu He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr Tyr He Asn Leu Ala Ser Ser 
Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ser Cys He His Glu Tyr Thr Gly Asn Leu 
Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu Glu Ala Pro Ala His Asp Pro 
Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 79 

atgaagcctgcgaaactcctcgtctttgtgctcgtagtctctatcctcgcggggctctacgcccagcccgcgggggcggccaagtacctggagc 

tcgaagagggcggcgtcataatgcaggcgttctactgggacgtgccttcaggaggaatatggtgggacacaatacggcagaagataccgga 

gtggtacgatgccggaatctccgcaatatggattcccccggcgagcaagggcatgggcggcgcctattcgatgggctacgacccctacgactt 

ctttgacctcggtgagtacgaccagaagggaacggtagagacgcgctttggctccaagcaggagctcgtgaacatgataaacaccgcccacg 

cctacggcatcaaggtcatcgcagacatagtaatcaaccaccgcgccggaggagaccttgagtggaaccccttcgtcaatgactacacctgga 

cggacttctcgaaggtcgcttccggcaagtacacggccaactacctcgacttccaccccaacgaggtcaagtgctgcgacgagggcacctttg 

gagggttcccggacatagcccacgagaagagctgggaccagtactggctctgggcgagcaacgagagctacgccgcctacctcaggagca 

tcggcgttgacgcatggcgcttcgactacgtcaagggctacggagcgtgggtcgtcaaggactggctggactggtggggaggctgggccgt 

cggggagtactgggacacaaacgttgatgcactgctcaactgggcctactcgagcgatgcaaaagtcttcgacttcccgctctactacaagatg 

gacgcggcctttgacaacaagaacattcccgcactcgtcgaggccctcaagaacgggggcacagtcgtcagccgcgacccgtttaaggccgt 

aaccttcgttgcaaaccacgacacggacataatttggaacaagtacccggcctacgccttcatcctcacctacgagggccagccgacgatattc 

taccgcgactacgaggagtggctcaacaaggacaggctcaagaacctcatctggatacacgaccacctcgccggtggaagcaccgacatag 

tctactacgataacgatgaactcatcttcgtcaggaacggctacggggacaagccggggcttataacctacatcaacctaggctcgagcaagg 

ccgggaggtgggtctacgttccgaagttcgcgggagcgtgcatccacgagtacaccggcaacctcggcggctgggtggacaagtgggtgga 

ctcaagcgggtgggtgtacctcgaggcccctgcccacgacccggccaacggctattacggctactccgtctggagctactgcggggtgggct 

ga 

SEQ ID NO.: 80 

Met Lys Pro Ala Lys Leu Leu Val Phe Val Leu Val Val Ser He Leu Ala Gly Leu Tyr Ala Gin Pro 
Ala Gly Ala Ala Lys Tyr Leu Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val 
Pro Ser Gly Gly He Trp Trp Asp Thr He Arg Gin Lys He Pro Glu Trp Tyr Asp Ala Gly lie Ser Ala 
He Trp He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe 
Phe Asp Leu Gly Glu Tyr Asp Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu Val 
Asn Met He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly 
Gly Asp Leu Glu Trp Asn Pro Phe Val Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly 
Lys Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Val Lys Cys Cys Asp Glu Gly Thr Phe 
Gly Gly Phe Pro Asp He Ala His Glu Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Asn Glu Ser 
J^T Ala Ala Tyr Leu Arg Ser He Gly Val Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala 
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Trp Val Val Lys Asp Tip Leu Asp Trp Trp Gl> Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val 
Asp Ala Leu Leu Asn Trp Ala Tyr Ser Ser Asp Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met 
Asp Ala Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Glu Ala Leu Lys Asn Gly Gly Thr Val Val 
Ser Arg Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr 
Pro Ala Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Thr He Phe Tyr Arg Asp Tyr Glu Glu Trp 
Leu Asn Lys Asp Arg Leu Lys Asn Leu He Trp He His Asp His Leu Ala Gly Gly Ser Thr Asp He 
Val Tyr Tyr Asp Asn Asp Glu Leu He Phe Val Arg Asn Gly Tyr Gly Asp Lys Pro Gly Leu He Thr 
Tyr He Asn Leu Gly Ser Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He 
His Glu Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Trp Val Asp Ser Ser Gly Trp Val Tyr Leu 
Glu Ala Pro Ala His Asp Pro Ala Asn Gly Tyr Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQIDNO.: 81 

atgaagaagtttgtcgccctgttcataaccatgtttttcgtagtgagcatggcagtcgttgcacagccagctagcgccgcaaagtattccgagctc 

gaagaaggcggcgttataatgcaggccttctactgggacgtcccaggtggaggaatctggtgggacaccatcaggagcaagataccggagt 

ggtacgaggcgggaatatccgccatttggattccgccagccagcaaggggatgagcggcggttactcgatgggctacgatccctacgatttctt 

tgacctcggcgagtacaaccagaagggaaccatcgaaacgcgctttggctctaaacaggagctcatcaatatgataaacacggcccatgccta 

cggcataaaggtcatagcggacatcgtcataaaccaccgcgcaggcggagacctcgagtggaacccgttcgttggggactacacctggacg 

gacttctcaaaggtggcctcgggcaaatatactgccaactacctcgacttccaccccaacgaggtcaagtgctgtgacgagggcacatttggag 

gcttcccagacatagcccacgagaagagctgggaccagcactggctctgggcgagcgatgagagctacgccgcctacctaaggagcatcg 

gcgttgatgcctggcgctttgactacgtgaagggctacggagcgtgggtcgtcaaggactggctcaactggtggggcggctgggccgttggc 

gagtactgggacaccaacgttgatgcactcctcaactgggcctactcgagcggcgccaaggtcttcgacttcccgctctactacaagatggatg 

aggcctttgacaacaaaaacattccagcgctcgtctctgcccttcagaacggccagactgttgtctcccgcgacccgttcaaggccgtaaccttt 

gtagcaaaccacgacaccgatataatctggaacaagtaccttgcttatgctttcatcctcacctacgaaggccagcccgtcatattctaccgcgac 

tacgaggagtggctcaacaaggacaggttgaacaacctcatatggatacacgaccacctcgcaggtggaagcacgagcatagtctactacga 

cagcgacgagatgatcttcgtgaggaacggctatggaagcaagcctggccttataacttacatcaacctcggctcgagcaaggttggaaggtg 

ggtttatgtgccgaagttcgcgggcgcgtgcatccacgagtatactggtaacctcggaggctgggtagacaagtacgtctactcaagcggctg* 

ggtctatctcgaagctccagcttacgaccctgccaacgggcagtatggctactccgtgtggagctattgcggtgttgggtga 

SEQ ID NO.: 82 

Met Lys Lys Phe Val Ala Leu Phe He Thr Met Phe Phe Val Val Ser Met Ala Val Val Ala Gin Pro 
Ala Ser Ala Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val 
Pro Gly Gly Gly He Trp Trp Asp Thr He Arg Ser Lys He Pro Glu Trp Tyr Glu Ala Gly He Ser Ala 
He Trp lie Pro Pro Ala Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe 
Phe Asp Leu Gly Glu Tyr Asn Gin Lys Gly Thr He Glu Thr Arg Phe Gly Ser Lys Gin Glu Leu He 
Asn Met He Asn Thr Ala His Ala Tyr Gly He Lys Val He Ala Asp He Val lie Asn His Arg Ala Gly 
Gly Asp Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly 
Lys Tyr Tte Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Val Lys Cys Cys Asp Glu Gly Thr Phe 
Gly Gly Phe Pro Asp He Ala His Glu Lys Ser Trp Asp Gin His Trp Leu Trp Ala Ser Asp Glu Ser 
Tyr Ala Ala Tyr Leu Arg Ser He Gly Val Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala 
Trp Val Val Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val 
Asp Ala Leu Leu Asn Trp Ala Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met 
Asp Glu Ala Phe Asp Asn Lys Asn He Pro Ala Leu Val Ser Ala Leu Gin Asn Gly Gin Thr Val Val 
Ser Arg Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr 
Leu Ala Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin Pro Val He Phe Tyr Arg Asp Tyr Glu Glu Trp 
Leu Asn Lys Asp Arg Leu Asn Asn Leu He Trp He His Asp His Leu Ala Gly Gly Ser Thr Ser He 
Val Tyr Tyr Asp Ser Asp Glu Met He Phe Val Arg Asn Gly Tyr Gly Ser Lys Pro Gly Leu He Thr 
Tyr He Asn Leu Gly Ser Ser Lys Val Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ala Cys He 
His Glu Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Lys Tyr Val Tyr Ser Ser Gly Trp Val Tyr Leu 
Glu Ala Pro Ala Tyr Asp Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 
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SEQIDNO.: 83 

atggctctggaagacggcgggctcataatgcaggccttctactgggatgttcctggaggaggaatctggtgggacacaatagctcaaaagata 

cccgaatgggcaagtgcaggaatctcagcgatatggattccaccagcgagtaagggcatgagcggtggttattccatgggctacgatccctac 

gatttctttgacctcggcgagtactatcagaaggggacagttgagacgcgcttcggctcaaaggaagaactggtgaacatgataaacaccgca 

cactcctacggcataaaggtgatagcagacatagtcataaaccaccgcgccggtggagaccttgagtggaaccccttcgtgaacgactatacct 

ggacagacttctcaaaagtcgcctccggtaaatatacggccaactaccttgacttccacccaaacgagcttcactgttgtgatgaaggtacctttg 

gaggataccctgatatatgtcacgacaaaagctgggaccagtactggctctgggcgagcagcgaaagctacgctgcctacctcaggagcata 

ggggttgacgcctggcgtttcgactacgtcaagggctacggagcatgggttgttaacgactggctcagctggtggggaggctgggccgttgga 

gagtactgggacacgaacgttgatgcactcctcaactgggcatacagcagcggcgccaaggtctttgacttcccgctctactacaagatggacg 

aagccttcgacaacaccaacatcccggcattagtggatgcactcagatacggccagacagtggtcagccgcgatcccttcaaggcggtaacttt 

cgttgccaaccacgatacagatataatctggaacaagtatccggcttatgcattcatccttacctatgagggacagcctgttatattctaccgcgac 

tacgaggagtggctcaacaaggataagcttaacaacctcatctggatacacgatcaccttgctggagggagtactgacattgtttactacgacag 

cgacgagcttatctttgtgagaaacggctatggcaccaaaccaggactgataacctatatcaacctcggctcaagcaaagttggaaggtgggtc 

tacgttccaaagttcgccggttcatgcatccacgagtacaccggcaacctcggcggttggatagacaagtacgtctcctccagcggctgggtct 

atcttgaggccccagcccacgacccggcgaacggctactacggctactccgtatggagctactgcggggttgggtga 

SEQ ID NO.: 84 

Met Ala Leu GIu Asp Gly Gly Leu He Met Gin Ala Phe Tyr Tip Asp Val Pro Gly Gly Gly He Trp 
Trp Asp Thr He Ala Gin Lys He Pro Glu Trp Ala Ser Ala Gly He Ser Ala He Trp He Pro Pro Ala 
Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp Leu Gly Glu Tyr 
Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Glu Glu Leu Val Asn Met He Asn Thr Ala 
His Ser Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg Ala Gly Gly Asp Leu Glu Trp Asn 
Pro Phe Val Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr Thr Ala Asn Tyr 
Leu Asp Phe His Pro Asn Glu Leu His Cys Cys Asp Glu Gly Thr Phe Gly Gly Tyr Pro Asp He Cys 
His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Ser Glu Ser Tyr Ala Ala Tyr Leu Arg Ser 
He Gly Val Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp Val Val Asn Asp Trp Leu 
Ser Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala Leu Leu Asn Trp Ala 
Tyr Ser Ser Gly Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu Ala Phe Asp Asn Thr 
Asn He Pro Ala Leu Val Asp Ala Leu Arg Tyr Gly Gin Thr Val Val Ser Arg Asp Pro Phe Lys Ala 
Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala Tyr Ala Phe He Leu 
Thr Tyr Glu Gly Gin Pro Val He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn Lys Asp Lys Leu Asn 
Asn Leu He Trp He His Asp His Leu Ala Gly Gly Ser Thr Asp He Val Tyr Tyr Asp Ser Asp Glu 
Leu He Phe Val Arg Asn Gly Tyr Gly Thr Lys Pro Gly Leu He Thr Tyr He Asn Leu Gly Ser Ser 
Lys Val Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ser Cys He His Glu Tyr Thr Gly Asn Leu 
Gly Gly Trp He Asp Lys Tyr Val Ser Ser Ser Gly Trp Val Tyr Leu Glu Ala Pro Ala His Asp Pro 
Ala Asn Gly Tyr Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO.: 85 

atggctctggaagagggcgggcttataatgcaggcattctattgggacgtcccaggtggaggaatctggtgggacaccatagcccagaagata 

cccgaatgggcaagtgcaggaatctcagcgatatggattccaccagcgagtaagggaatgagcggtggttattccatgggctacgatccctac 

gatttctttgacctcggcgagtactatcagaaggggacagttgagacgcgcttcggctcaaaggaagaactggtgaacatgataaacaccgca 

cactcctacggcataaaggtgatagcggacatagtcataaaccaccgcgccggtggaggcctcgagtggaaccccttcgtgaacgactatacc 

tggacagacttctcaaaagtcgcctccggtaaatatacagccaactaccttgacttccacccaaacgagcttcactgttgtgatgaaggtacctttg 

gaggataccctgatatatgtcacgacaaaagctgggaccagtactggctctgggcgagcagcgaaagctacgctgcctacctcaggagcata 

ggggttgacgcctggtgtttcgactacgtcaagggctacggagcctgggttgttaacgactggctcagctggtggggaggctgggccgttgga 

gagtactgggacactaacgttgatgcactcctcaactgggcatacaacagcggcgccaaggtctttgacttcccgctctactacaagatggacg 

aagccttcgacaataccaacatccccgctttggtttacgccctcaagaatggcgggacagtggtcagccgcgacccattcaaggcggtaacttt 

cgttgccaaccacgatacagatataatctggaacaagtatccggcttatgcattcatccttacctatgagggacagcctgttatattctaccgcgac 

tacgaggagtggctcaacaaggataagcttaacaacctcatctggatacacgatcaccttgctggagggagtactgacattgtttactacgacag 

cgacgagcttatctttgtgagaaacggctatggcaccaaaccaggactgataacctatatcaacctcggctcaagcaaagctggaaggtgggtc 
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tacgttccaaagttcgccggttcatgcatccacgagtacaccggcagcctcggcggttggatagacaagtacgtctcctccagcggctgggtct 
accttgaggccccggcccacgacccggccaatggccagtatggctactccgtctggagctattgcggggttgggtga 

SEQ ID NO.: 86 

Met Ala Leu Glu Glu Gly Gly Leu He Met Gin Ala Phe Tyr Trp Asp Val Pro Gly Gly Gly He Trp 
Trp Asp Thr He Ala Gin Lys He Pro Glu Trp Ala Ser Ala Gly He Ser Ala He Trp He Pro Pro Ala 
Ser Lys Gly Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp Leu Gly Glu Tyr 
Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Glu Glu Leu Val Asn Met He Asn Thr Ala 
His Ser Tyr Gly He Lys. Val He Ala Asp He Val He Asn His Arg Ala Gly Gly Gly Leu Glu Trp Asn 
Pro Phe Val Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr Thr Ala Asn Tyr 
Leu Asp Phe His Pro Asn Glu Leu His Cys Cys Asp Glu Gly Thr Phe Gly Gly Tyr Pro Asp He Cys 
His Asp Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Ser Glu Ser Tyr Ala Ala Tyr Leu Arg Ser 
He Gly Val Asp Ala Trp Cys Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp Val Val Asn Asp Trp Leu 
Ser Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala Leu Leu Asn Trp Ala 
Tyr Asn Ser Gly Ala Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu Ala Phe Asp Asn 
Thr Asn He Pro Ala Leu Val Tyr Ala Leu Lys Asn Gly Gly Thr Val Val Ser Arg Asp Pro Phe Lys 
Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys Tyr Pro Ala Tyr Ala Phe He 
Leu Thr Tyr Glu Gly Gin Pro Val He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn Lys Asp Lys Leu 
Asn Asn Leu He Trp He His Asp His Leu Ala Gly Gly Ser Thr Asp He Val Tyr Tyr Asp Ser Asp 
Glu Leu He Phe Val Arg Asn Gly Tyr Gly Thr Lys Pro Gly Leu He Thr Tyr He Asn Leu Gly Ser 
Ser Lys Ala Gly Arg Trp Val Tyr Val Pro Lys Phe Ala Gly Ser Cys He His Glu Tyr Thr Gly Ser 
Leu Gly Gly Trp He Asp Lys Tyr Val Ser Ser Ser Gly Trp Val Tyr Leu Glu Ala Pro Ala His Asp 
Pro Ala Asn Gly Gin Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 

SEQ ID NO: 87 

atgttcctgctcgcgtttttgctcactgcctcgctgttctgcccaacaggacagcccgccaaggctgccgcaccgtttaacggcaccatgatgca 

gtattttgaatggtacttgccggatgatggcacgttatggaccaaagtggccaatgaagccaacaacttatccagccttggcatcaccgctctttg 

gctgccgcccgcttacaaaggaacaagccgcagcgacgtagggtacggagtatacgacttgtatgacctcggcgaattcaatcaaaaaggga 

ccgtccgcacaaaatacggaacaaaagctcaatatcttcaagccattcaagccgcccacgccgctggaatgcaagtgtacgccgatgtcgtgtt 

cgaccataaaggcggcgctgacggcacggaatgggtggacgccgtcgaagtcaatccgtccgaccgcaaccaagaaatctcgggcacctat 

caaatccaagcatggacgaaatttgattttcccgggcggggcaacacctactccagctttaagtggcgctggtaccattttgacggcgttgattgg 

gacgaaagccgaaaattgagccgcatttacaaattccgcggcatcggcaaagcgtgggattgggaagtagacacggaaaacggaaactatg 

actacttaatgtatgccgaccttgatatggatcatcccgaagtcgtgaccgagctgaaaaactgggggaaatggtatgtcaacacaacgaacatt 

gatgggttccggcttgatgccgtcaagcatattaagttcagttttmcctgattggttgtcgtatgtgcgttctcagactggcaagccgctatttacc 

tcggggaatattggagctatgacatcaacaagttgcacaattacattacgaaaacagacggaacgatgtctttgtttgatgccccgttacacaaca 

aattttataccgcttccaaatcagggggcgcatttgatatgcgcacgttaatgaccaatactctcatgaaagatcaaccgacattggccgtcacctt 

cgttgataatcatgacaccgaacccggccaagcgctgcagtcatgggtcgacccatggttcaaaccgttggcttacgcctttattctaactcggc 

aggaaggatacccgtgcgtcttttatggtgactattatggcattccacaatataacattccttcgctgaaaagcaaaatcgatccgctcctcatcgc 

gcgcagggattatgcttacggaacgcaacatgattatcttgatcactccgacatcatcgggtggacaagggaaggggtcactgaaaaaccagg 

atccgggctggccgcactgatcaccgatgggccgggaggaagcaaatggatgtactgttggcaaacaacacgctggaaaagtgttctatga 

SEQ ID NO: 88 

Met Phe Leu Leu Ala Phe Leu Leu Thr Ala Ser Leu Phe Cys Pro Thr Gly Gin Pro Ala Lys Ala Ala 
Ala Pro Phe Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Tyr Leu Pro Asp Asp Gly Thr Leu Trp Thr 
Lys Val Ala Asn Glu Ala Asn Asn Leu Ser Ser Leu Gly He Thr Ala Leu Trp Leu Pro Pro Ala Tyr 
Lys Gly Thr Ser Arg Ser Asp Val Gly Tyr Gly Val Tyr Asp Leu Tyr Asp Leu Gly Glu Phe Asn Gin 
Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys Ala Gin Tyr Leu Gin Ala He Gin Ala Ala His Ala 
Ala Gly Met Gin Val Tyr Ala Asp Val Val Phe Asp His Lys Gly Gly Ala Asp Gly Thr Glu Trp Val 
Asp Ala Val Glu Val Asn Pro Ser Asp Arg Asn Gin Glu lie Ser Gly Thr Tyr Gin He Gin Ala Trp 
Lys Phe Asp Phe Pro Gly Arg Gly Asn Thr Tyr Ser Ser Phe Lys Trp Arg Trp Tyr His Phe Asp 
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METHODS OF USE THEREOF 



Gly Val Asp Trp Asp Glu Ser Arg Lys Leu Ser Arg He Tyr Lys Phe Arg Gly He Gly Lys Ala Trp 
Asp Tip Glu Val Asp Thr Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met Asp 
His Pro Glu Val Val Thr Glu Leu Lys Asn Trp Gly Lys Trp Tyr Val Asn Thr Thr Asn He Asp Gly 
Phe Arg Leu Asp Ala Val Lys His He Lys Phe Ser Phe Phe Pro Asp Trp Leu Ser Tyr Val Arg Ser 
Gin Thr Gly Lys Pro Leu Phe Thr Val Gly Glu Tyr Trp Ser Tyr Asp He Asn Lys Leu His Asn Tyr 
He Thr Lys Thr Asp Gly Thr Met Ser Leu Phe Asp Ala Pro Leu His Asn Lys Phe Tyr Thr Ala Ser 
Lys Ser Gly Gly Ala Phe Asp Met Arg Thr Leu Met Thr Asn Thr Leu Met Lys Asp Gin Pro Thr 
Leu Ala Val Thr Phe Val Asp Asn His Asp Thr Glu Pro Gly Gin Ala Leu Gin Ser Trp Val Asp Pro 
Trp Phe Lys Pro Leu Ala Tyr Ala Phe He Leu Thr Arg Gin Glu Gly Tyr Pro Cys Val Phe Tyr Gly 
Asp Tyr Tyr Gly He Pro Gin Tyr Asn He Pro Ser Leu Lys Ser Lys He Asp Pro Leu Leu He Ala Arg 
Arg Asp Tyr Ala Tyr Gly Thr Gin His Asp Tyr Leu Asp His Ser Asp He He Gly Trp Thr Arg Glu 
Gly Val Thr Glu Lys Pro Gly Ser Gly Leu Ala Ala Leu He Thr Asp Gly Pro Gly Gly Ser Lys Trp 
Met Tyr Cys Trp Gin Thr Thr Arg Trp Lys Ser Val Leu 

SEQ ID NO: 89 

atgaaagaagcggttgtgtatcaaattttcccggatcggttctttaatggcaacccttcaaatgataacagcaagcagcaggcacgcggggcgc 

agccgattgagcatcgcgattggtcggatttgcccgataatccgcgcctgaaagggacgagcggctacgatggcgacggtgaatggtcgaat 

gactttttcggcggagacatcgccggaattgaacaaaagttggattatttgcagtcgcttggagtgaacacgatttacttaaatccgatcgccaatg 

cgccatcgaaccataaatatgatgcgagcaattacaaagaattggatccgatgttcggttccccggaagaattccaatcgtttgtgcaggcgcttg 

cgaaccgggggatgcatctcatcttagacggggtgttcaaccacgtatccgacgattcgatttactttgaccgctaccaccgctatccgaccgtc 

ggtgcgtatgaatattgggaagcggtttacgatttgatgaatgaaaaaggattgagcgaggaagaagcgcggaaacaagtggaagagaagttc 

aaacaagagggacagacgttcagcccgtatgggtttcatctttggttcaatattgaaaacaaaaaagtcaatggccattatcaataccaatcatggt 

ggggctatgacagtctgccggagtttaagtcggtgacgggggaaaaagtgccgcatccgagtgaattgaacaacgatgcgctcgcgaattac 

attttccgtgaatcggattcggtggcgaaaagctggattgccctcggcgcctccggctggcggttggatgtggccaatgaggtggatccggcgt 

tttggcgcgagtttcgccaagaattgcttcaagggtcgtacggccgcggtccgacgttaaaagagggggagcagccgctcattttaggggaaa 

tttgggatgacgcatcgaaatattttctaggcgaccagtacgattccgtgatgaactaccggttccgcggggcggtgcttgactttttgaaaaacg 

gaaatgcagaagaggcggacaagcggctgacggccataagggaagactacccaagtgaagcgttttatgcgctgatgaacttaatcggttcg 

catgacacggcgcgggcggtctttctgcttgggaacggaacggattcatccgagcgggcggagcttgatccgaattataatgaggaacttggg 

aaaaagcggctcaagctggcggtgattttgcagatgggatacccgggagcgccgacgatttattacggcgatgaagcgggagtaacaggctc 

aaaagacccagacaaccgccgcacgtatccgtggggcaaagaagatcaaaatctgttgtcccattatcagaaagtggggcacattcgccagc 

accatcaatcgttgttggcccatggcgacatcaagacggtgtatgcgcaaggggatgtatacgtatttgcccgccaatacgggcgtgaagcgg 

cgctcattgccatcaaccgcggcaatgaggacaagacggtggcgcttgacgtcgcttcgttgcttccgaacggcaccgtgcttacggatgagtt 

gcatgatggcggggaagctacggtcgctggcggaacgttgacggtcacgattccggccctggatggacggatgatgtttgggacggtgacg 

gcggaaatgccggcagcagtcagcaatttgcaggcgagcgcttcggatggctgcgtgacgttaacgtgggaaggaaatgcatcgagatacc 

gaatttacgagtccacgttaaaaggtgccggttatacgatggtgcaagagacggaaacaacttcggccacgatcggttcgttgacgaacggaa 

cagcctattactttgccgttgcggcggtcgatgaaaacgggaatgaatcaccgaaggtcgaaacgaatcgcgtcgttcctcattacccgctgac 

gagcgacaatgtccagttcgtgacaacgttaagcgatgccacactggatttgtcaaagccgcagcaagtggatgtccatgtcaacatcgacaat 

gtgacaagcaaaggagcagctgatgggttgcaagcggtgttgcaagtgaaaggcccgcatgacgaaacatggaaagaatacagagcggctt 

accaaggacaagacggcgacgccaacgtgttccgagctgccttcactccgctcgccgcagggacgtatacgtatcgttatgcgctgacgacc 

aaccttggcgaggagtggatgtatacagaagagaagcaagtgacgtttgcggcagacaacagcgaccaaatagcgccagcagacgccatcg 

agctgcggcagcctgcggttgaatcgggacaagtgaatttatcatggacgtttgttgggaaaaaagatggggatgcttatttgttagccatcgag 

cgcaacggtgatatcgtgcatacaaccacttcgatcggcgattcatttacagactacgatgtcgaaaacggcaccgagtacacgtatgttgtcaa 

gttgtatgaccgcgccggcaatgttgtggcgtcaaacacggtcaaggtgacgccggacattgtgatggtgaaagtgatttttaaagtgagagcg 

ccggattacacaccgttggatgcccgaattacgattccgaacagcttgaacggctggaacacaggggcctgggagatgtcgcgcaacggtgc 

ggtgacgcccgattggcaatttaccgtcgaggtgcaggaaggggaaacgatcacctataagtatgtgaaaggcggatcgtgggatcaagagg 

ggttggccgaccatacgcgtgaggacgacaacgatgatgacgtgagctactacggctatgggacgattggcaccgacttgaaagtgacggtc 

cacaatgaaggaaacaatacgatgattgtgcaagaccgcattttgcgctggatcgatatgccggtcgtcatcgaagaggtgcaaaaacaagga 

agtcaagtgacgatcaagggcaatgccattaaaaacggtgttttgacgatcaatggcgagcgggtgccgattgatggccggatggcattctcgt 

acacgtttgcgccggccagccatcaaaaagaagtgttgatccatatcgaaccatcggccgaaagcaaaacagccattttcaacaacgacggcg 
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gagcgattgcgaaaaacacaaaagattacgtgctgaatttagaaacgaagcaattcaaaaagcttctcgagagtacttctagagcggccgcgg 
gcccatcgattttccacccgggtggggtaccaggta 

SEQ ID NO: 90 

Met Lys Glu Ala Val Val Tyr Gin He Phe Pro Asp Arg Phe Phe Asn Gly Asn Pro Ser Asn Asp Asn 
Ser Lys Gin Gin Ala Arg Gly Ala Gin Pro He Glu His Arg Asp Trp Ser Asp Leu Pro Asp Asn Pro 
Arg Leu Lys Gly Thr Ser Gly Tyr Asp Gly Asp Gly Glu Trp Ser Asn Asp Phe Phe Gly Gly Asp lie 
Ala Gly He Glu Gin Lys Leu Asp Tyr Leu Gin Ser Leu Gly Val Asn Thr He Tyr Leu Asn Pro He 
Ala Asn Ala Pro Ser Asn His Lys Tyr Asp Ala Ser Asn Tyr Lys Glu Leu Asp Pro Met Phe Gly Ser 
Pro Glu Glu Phe Gin Ser Phe Val Gin Ala Leu Ala Asn Arg Gly Met His Leu He Leu Asp Gly Val 
Phe Asn His Val Ser Asp Asp Ser He Tyr Phe Asp Arg Tyr His Arg Tyr Pro Thr Val Gly Ala Tyr 
Glu Tyr Trp Glu Ala Val Tyr Asp Leu Met Asn Glu Lys Gly Leu Ser Glu Glu Glu Ala Arg Lys Gin 
Val Glu Glu Lys Phe Lys Gin Glu Gly Gin Thr Phe Ser Pro Tyr Gly Phe His Leu Trp Phe Asn He 
Glu Asn Lys Lys Val Asn Gly His Tyr Gin Tyr Gin Ser Trp Trp Gly Tyr Asp Ser Leu Pro Glu Phe 
Lys Ser Val Thr Gly Glu Lys Val Pro His Pro Ser Glu Leu Asn Asn Asp Ala Leu Ala Asn Tyr He 
Phe Arg Glu Ser Asp Ser Val Ala Lys Ser Trp He Ala Leu Gly Ala Ser Gly Trp Arg Leu Asp Val 
Ala Asn Glu Val Asp Pro Ala Phe Trp Arg Glu Phe Arg Gin Glu Leu Leu Gin Gly Ser Tyr Gly Arg 
Gly Pro Thr Leu Lys Glu Gly Glu Gin Pro Leu He Leu Gly Glu He Trp Asp Asp Ala Ser Lys Tyr 
Phe Leu Gly Asp Gin Tyr Asp Ser Val Met Asn Tyr Arg Phe Arg Gly Ala Val Leu Asp Phe Leu 
Lys Asn Gly Asn Ala Glu Glu Ala Asp Lys Arg Leu Thr Ala He Arg Glu Asp Tyr Pro Ser Glu Ala 
Phe Tyr Ala Leu Met Asn Leu He Gly Ser His Asp Thr Ala Arg Ala Val Phe Leu Leu Gly Asn Gly 
Thr Asp Ser Ser Glu Arg Ala Glu Leu Asp Pro Asn Tyr Asn Glu Glu Leu Gly Lys Lys Arg Leu 
Lys Leu Ala Val He Leu Gin Met Gly Tyr Pro Gly Ala Pro Thr He Tyr Tyr Gly Asp Glu Ala Gly 
Val Thr Gly Ser Lys Asp Pro Asp Asn Arg Arg Thr Tyr Pro Trp Gly Lys Glu Asp Gin Asn Leu 
Leu Ser His Tyr Gin Lys Val Gly His He Arg Gin His His Gin Ser Leu Leu Ala His Gly Asp He 
Lys Thr Val Tyr Ala Gin Gly Asp Val Tyr Val Phe Ala Arg Gin Tyr Gly Arg Glu Ala Ala Leu He 
Ala He Asn Arg Gly Asn Glu Asp Lys Thr Val Ala Leu Asp Val Ala Ser Leu Leu Pro Asn Gly Thr 
Val Leu Thr Asp Glu Leu His Asp Gly Gly Glu Ala Thr Val Ala Gly Gly Thr Leu Thr Val Thr He 
Pro Ala Leu Asp Gly Arg Met Met Phe Gly Thr Val Thr Ala Glu Met Pro Ala Ala Val Ser Asn Leu 
Gin Ala Ser Ala Ser Asp Gly Cys Val Thr Leu Thr Trp Glu Gly Asn Ala Ser Arg Tyr Arg He Tyr 
Glu Ser Thr Leu Lys Gly Ala Gly Tyr Thr Met Val Gin Glu Thr Glu Thr Thr Ser Ala Thr He Gly 
Ser Leu Thr Asn Gly Thr Ala Tyr Tyr Phe Ala Val Ala Ala Val Asp Glu Asn Gly Asn Glu Ser Pro 
Lys Val Glu Thr Asn Arg Val Val Pro His Tyr Pro Leu Thr Ser Asp Asn Val Gin Phe Val Thr Thr 
Leu Ser Asp Ala Thr Leu Asp Leu Ser Lys Pro Gin Gin Val Asp Val His Val Asn He Asp Asn Val 
Thr Ser Lys Gly Ala Ala Asp Gly Leu Gin Ala Val Leu Gin Val Lys Gly Pro His Asp Glu Thr Trp 
Lys Glu Tyr Arg Ala Ala Tyr Gin Gly Gin Asp Gly Asp Ala Asn Val Phe Arg Ala Ala Phe Thr Pro 
Leu Ala Afa Gly Thr Tyr Thr Tyr Arg Tyr Ala Leu Thr Thr Asn Leu Gly Glu Glu Trp Met Tyr Thr 
Glu Glu Lys Gin Val Thr Phe Ala Ala Asp Asn Ser Asp Gin He Ala Pro Ala Asp Ala He Glu Leu 
Arg Gin Pro Ala Val Glu Ser Gly Gin Val Asn Leu Ser Trp Thr Phe Val Gly Lys Lys Asp Gly Asp 
Ala Tyr Leu Leu Ala He Glu Arg Asn Gly Asp He Val His Thr Thr Thr Ser He Gly Asp Ser Phe Thr 
Asp Tyr Asp Val Glu Asn Gly Thr Glu Tyr Thr Tyr Val Val Lys Leu Tyr Asp Arg Ala Gly Asn 
Val Val Ala Ser Asn Thr Val Lys Val Thr Pro Asp He Val Met Val Lys Val He Phe Lys Val-Arg 
Ala Pro Asp Tyr Thr Pro Leu Asp Ala Arg He Thr He Pro Asn Ser Leu Asn Gly Trp Asn Thr Gly 
Ala Trp Glu Met Ser Arg Asn Gly Ala Val Thr Pro Asp Trp Gin Phe Thr Val Glu Val Gin Glu Gly 
Glu Thr He Thr Tyr Lys Tyr Val Lys Gly Gly Ser Trp Asp Gin Glu Gly Leu Ala Asp His Thr Arg 
Glu Asp Asp Asn Asp Asp Asp Val Ser Tyr Tyr Gly Tyr Gly Thr He Gly Thr Asp Leu Lys Val Thr 
Val His Asn Glu Gly Asn Asn Thr Met He Val Gin Asp Arg He Leu Arg Trp He Asp Met Pro Val 
Val He Glu Glu Val Gin Lys Gin Gly Ser Gin Val Thr He Lys Gly Asn Ala He Lys Asn Gly Val 
Leu Thr He Asn Gly Glu Arg Val Pro He Asp Gly Arg Met Ala Phe Ser Tyr Thr Phe Ala Pro Ala 
Ser His Gin Lys Glu Val Leu He His He Glu Pro Ser Ala Glu Ser Lys Thr Ala He Phe Asn Asn Asp 
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Gly Gly Ala He Ala Lys Asn Thr Lys Asp Tyr Val Leu Asn Leu Glu Thr Lys Gin Phe Lys Lys Leu 
Leu Glu Ser Thr Ser Arg Ala Ala Ala Gly Pro Ser He Phe His Pro Gly Gly Val Pro Gly 

SEQ ID NO: 91 

gtgctaacgtttcaccgcatcattcgaaaaggatggatgttcctgctcgcgtttttgctcactgcctcgctgttctgcccaacaggacagcccgcca 

aggctgccgcaccgtttaacggcaccatgatgcagtattttgaatggtacttgccggatgatggcacgttatggaccaaagtggccaatgaagc 

caacaacttatccagccttggcatcaccgctctttggctgccgcccgcttataaaggaacaagccgcagcgacgtagggtacggagtatacga 

cttgtatgacctcggcgaattcaatcaaaaagggaccgtccgcacaaaatacggaacaaaagctcaatatcttcaagccattcaagccgcccac 

gccgctggaatgcaagtgtacgccgatgtcgtgttcgaccataaaggcggcgccgacggcacggaatgggtggacgccgtcgaagtcaatc 

cgtccgaccgcaaccaagaaatctcgggcacctatcaaatccaagcatggacgaaatttgattttcccgggcggggcaacacctactccagctt 

taagtggcgctggtaccattttgacggcgttgattgggacgaaagccgaaaattgagccgcatttacaaattccgcggcatcggcaaagcgtgg 

gattgggaagtagacacggaaaacggaaactatgactacttaatgtatgccgacttggacatggaccatcctgaagtggttacggaactgaaaa 

actggggcaaatggtatgtcaacacaacgaacattgatgggttccggcttgatgccgtcaagcatattaagttcagtttttttcctgattggttgtcgt 

atgtgcgttctcagactggcaagccgctatttaccgtcggggaatattggagctatgacatcaacaagttgcacaattacattacgaaaacaaacg 

gaacgatgtctttgtttgatgccccgttacacaacaaattttataccgcttccaaatcagggggcgcatttgatatgcgcacgttaatgaccaatact 

ctcatgaaagatcaaccgacattggccgtcaccttcgttgataatcatgacaccgaacccggccaagcgctgcagtcatgggtcgacccatggt 

tcaaaccgttggcttacgcctttattctaactcggcaggaaggatacccgtgcgtcttttatggtgactattatggcatcccacaatataacattcctt 

cgctgaaaagcaaaatcgatccgctcctcatcgcgcgcagggattatgcttacggaacgcaacatgattatcttgatcactccgacatcatcggg 

tggacaagggaaggcgtcactgaaaaaccaggatccggactggccgcactgatcaccgatgggccgggaggaagcaaatggatgtacgtt 

ggcaaacaacacgccggaaaagtgttctatgaccttaccggcaaccggagtgacaccgtcaccatcaacagtgatggatggggagaattcaa 

agtcaatggcggttcggtttcggtttgggttcctagaaaaacgaccgtctctaccatcgcttggccgatcacaacccgaccgtggactggtgaatt 

cgtccgttggaccgaaccacggttggtggcatggccttga 

SEQ ID NO: 92 t -m. a , o 

Val Leu Thr Phe His Arg He He Arg Lys Gly Trp Met Phe Leu Leu Ala Phe Leu Leu Thr Ala Ser 
Leu Phe Cys Pro Thr Gly Gin Pro Ala Lys Ala Ala Ala Pro Phe Asn Gly Thr Met Met Gin Tyr Phe 
Glu Trp Tyr Leu Pro Asp Asp Gly Thr Leu Trp Thr Lys Val Ala Asn Glu Ala Asn Asn Leu Ser Ser 
Leu Gly He Thr Ala Leu Trp Leu Pro Pro Ala Tyr Lys Gly Thr Ser Arg Ser Asp Val Gly Tyr Gly 
Val Tyr Asp Leu Tyr Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr 
Lys Ala Gin Tyr Leu Gin Ala He Gin Ala Ala His Ala Ala Gly Met Gin Val Tyr Ala Asp Val Val 
Phe Asp His Lys Gly Gly Ala Asp Gly Thr Glu Trp Val Asp Ala Val Glu Val Asn Pro Ser Asp Arg 
Asn Gin Glu He Ser Gly Thr Tyr Gin He Gin Ala Trp Thr Lys Phe Asp Phe Pro Gly Arg Gly Asn 
Thr Tyr Ser Ser Phe Lys Trp Arg Trp Tyr His Phe Asp Gly Val Asp Trp Asp Glu Ser Arg Lys Leu 
Ser Arg He Tyr Lys Phe Arg Gly He Gly Lys Ala Trp Asp Trp Glu Val Asp Thr Glu Asn Gly Asn 
Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met Asp His Pro Glu Val Val Thr Glu Leu Lys Asn 
Trp Gly Lys Tip Tyr Val Asn Thr Thr Asn He Asp Gly Phe Arg Leu Asp Ala Val Lys His He Lys 
Phe Ser Phe Phe Pro Asp Trp Leu Ser Tyr Val Arg Ser Gin Thr Gly Lys Pro Leu Phe TTir Val Gly 
Glu Tyr Trp Ser Tyr Asp He Asn Lys Leu His Asn Tyr lie Thr Lys Thr Asn Gly Thr Met Ser Leu 
Phe Asp Ala Pro Leu His Asn Lys Phe Tyr Thr Ala Ser Lys Ser Gly Gly Ala Phe Asp Met Arg Thr 
Leu Met Thr Asn Thr Leu Met Lys Asp Gin Pro Thr Leu Ala Val Thr Phe Val Asp Asn His Asp 
Thr Glu Pro Gly Gin Ala Leu Gin Ser Trp Val Asp Pro Trp Phe Lys Pro Leu Ala Tyr Ala Phe 1 e 
Leu Thr Arg Gin Glu Gly Tyr Pro Cys Val Phe Tyr Gly Asp Tyr Tyr Gly He Pro Gin Tyr Asn He 
Pro Ser Leu Lys Ser Lys He Asp Pro Leu Leu lie Ala Arg Arg Asp Tyr Ala Tyr Gly Thr Gin His 
Asp Tyr Leu Asp His Ser Asp He He Gly Trp Thr Arg Glu Gly Val Thr Glu Lys Pro Gly Ser Gly 
Leu Ala Ala Leu He Thr Asp Gly Pro Gly Gly Ser Lys Trp Met Tyr Val Gly Lys Gin His Ala Gly 
Lys Val Phe Tyr Asp Leu Thr Gly Asn Arg Ser Asp Thr Val Thr He Asn Ser Asp Gly Trp Gly Glu 
Phe Lys Val Asn Gly Gly Ser Val Ser Val Trp Val Pro Arg Lys Thr Thr Val Ser Thr He Ala Trp 
Pro He Thr Thr Arg Pro Trp Thr Gly Glu Phe Val Arg Trp Thr Glu Pro Arg Leu Val Ala Trp Pro 
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SEQ ID NO: 93 

atgaaatcgtttgcattcatgcctatccttttttatgcaaacgatttcatcagtgaaagggaaggaggaggaaaaatggggaagaatatgagaaga 

agattcacgtatttttcaatcttcttattgttcgttcagctgttttcatttagtgcaaccgctagcgccaatggaacggtgaacagtagtcctgtggttaa 

tggaaacgaagtcacgtttctatatggaggaacaggaaacgagcagtctgtgttactggcaggctcctttaatgattggcagaaagatggtgaca 

agaagattgcactaacaaaaggcgacaataacgtctggtctgtcacgcaaacacttcaagatgggacatatacgtataagtttgttgtagatggtc 

aatgggtggcggatccgcttaacccgaatcaagtagacgacggttacggcggccgtaatagtgtcgttgttgtcgggacaccggtgcaacaag 

aacggacagtgacgcttgttggtaacttacaagacgaattaggtcatacgagcgaatgggatccgaaagcgacagctacagtgatgaaaaagg 

aagggaacgggUatatacgtttacaggtacacttccagccggaacgtacgagtataaaattgcgattaatggcagctgggacgaaaactatggt 

gtcggcggccgcgatggcgggaatattaagctgctattaaatgaacaaacaacggttacattttattacaacgacagaacgcatgcgattgcgg 

attcgacttggtatgcaccaattctaaaagaaaagcagccgcggctcgttggaacgattttaccagctattggttatgaaacagacgtgaacggtt 

ggacgccgcaaacatcaacggcgttgttgtcagatgatgattttgattccatttatacgtttaaggcgcgtgtgccaaaagggacatatgaatataa 

agtagttcttgggaatgattggacatatgaaaattatccacaagataatgccaaattaaatgtgcttgaagaaacgacaattacctttttctttaacgc 

gaaaacgaaagtagtgtataccgattacaatccaagcggttcggatggtatcgtccaaaaagaccgtttgaagcataatacgtgggattcgttgta 

tcgccaaccgtttggtgcggtgaaagctgggacagaagtgacccttcgtttatcagcgaaaaaaggtgatttgacaaaagcggatgtatatgtaa 

aaaatacgacaaccggcacagcgaaactatattcgatgaaaaaagccggtgttcttggcgaagaagaatattgggaagcgacattcacaccgg 

atgtgaaaggagtatacggttataaatttattgcggtagatgctggaacgaaagcagaatacggggaagatacacaagaagggcagtgggga 

aaagcagtagataaaaatgcagagctgttccaattaacggtgtacgacccatcctaccaaacaccggattggatgaaagaagcagttgtatatca 

aattttccctgatccaaag 

SEQ ID NO: 94 

Met Lys Ser Phe Ala Phe Met Pro He Leu Phe Tyr Ala Asn Asp Phe He Ser Glu Arg Glu Gly Gly 
Gly Lys Met Gly Lys Asn Met Arg Arg Arg Phe Thr Tyr Phe Ser He Phe Leu Leu Phe Val Gin Leu 
Phe Ser Phe Ser Ala Thr Ala Ser Ala Asn Gly Thr Val Asn Ser Ser Pro Val Val Asn Gly Asn Glu 
Val Thr Phe Leu Tyr Gly Gly Thr Gly Asn Glu Gin Ser Val Leu Leu Ala Gly Ser Phe Asn Asp Trp 
Gin Lys Asp Gly Asp Lys Lys He Ala Leu Thr Lys Gly Asp Asn Asn Val Trp Ser Val Thr Gin Thr 
Leu Gin Asp Gly Thr Tyr Thr Tyr Lys Phe Val Val Asp Gly Gin Trp Val Ala Asp Pro Leu Asn Pro 
Asn Gin Val Asp Asp Gly Tyr Gly Gly Arg Asn Ser Val Val Val Val Gly Thr Pro Val Gin Gin Glu 
Arg Thr Val Thr Leu Val Gly Asn Leu Gin Asp Glu Leu Gly His Thr Ser Glu Trp Asp Pro Lys Ala 
Thr Ala Thr Val Met Lys Lys Glu Gly Asn Gly Leu Tyr Thr Phe Thr Gly Thr Leu Pro Ala Gly Thr 
Tyr Glu Tyr Lys He Ala He Asn Gly Ser Trp Asp Glu Asn Tyr Gly Val Gly Gly Arg Asp Gly Gly 
Asn He Lys Leu Leu Leu Asn Glu Gin Thr Thr Val Thr Phe Tyr Tyr Asn Asp Arg Thr His Ala He 
Ala Asp Ser Thr Trp Tyr Ala Pro He Leu Lys Glu Lys Gin Pro Arg Leu Val Gly Thr He Leu Pro 
Ala He Gly Tyr Glu Thr Asp Val Asn Gly Trp Thr Pro Gin Thr Ser Thr Ala Leu Leu Ser Asp Asp 
Asp Phe Asp Ser He Tyr Thr Phe Lys Ala Arg Val Pro Lys Gly Thr Tyr Glu Tyr Lys Val Val Leu 
Gly Asn Asp Trp Thr Tyr Glu Asn Tyr Pro Gin Asp Asn Ala Lys Leu Asn Val Leu Glu Glu Thr 
Thr He Thr Phe Phe Phe Asn Ala Lys Thr Lys Val Val Tyr Thr Asp Tyr Asn Pro Ser Gly Ser Asp 
Gly He Val Gin Lys Asp Arg Leu Lys His Asn Thr Trp Asp Ser Leu Tyr Arg Gin Pro Phe Gly Ala 
Val Lys Ala Gly Thr Glu Val Thr Leu Arg Leu Ser Ala Lys Lys Gly Asp Leu Thr Lys Ala Asp Val 
Tyr Val Lys Asn Thr Thr Thr Gly Thr Ala Lys Leu Tyr Ser Met Lys Lys Ala Gly Val Leu Gly Glu 
Glu Glu Tyr Trp Glu Ala Thr Phe Thr Pro Asp Val Lys Gly Val Tyr Gly Tyr Lys Phe He Ala Val 
Asp Ala Gly Thr Lys Ala Glu Tyr Gly Glu Asp Thr Gin Glu Gly Gin Trp Gly Lys Ala Val Asp Lys 
Asn Ala Glu Leu Phe Gin Leu Thr Val Tyr Asp Pro Ser Tyr Gin Thr Pro Asp Trp Met Lys Glu Ala 
Val Val Tyr Gin He Phe Pro Asp Pro Lys 

SEQ ID NO: 95 

atgtatacactattcatccgttcatattttgatactgatggtgatggtgtaggagactttagtggagttgctgaaaaggtagattatctaaaatctcttg 

gagtagatacagtctggtttttaccatttaataaaagtaaatcttatcatggatatgatgttgaagattactatgatgtagaaccagattatggaacact 

acaagatcttgataatatgataaaagttctaaatgaaaatggaataaaggtagtaatggatcttgttgttaatcatacgtcggatacacatccatggtt 

tcttgatgcagttgaaaatactactaattctccatattggaactattacattatgagcttggatgagcctcaaaataagaatcattggcattataaggtt 

aattcaaaaggacaaactgtgtggtattttggattgtttgattcatcaatgccggaccttaattacgacaaccctaaagtaatggatgaagtgaaaaa 
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aataatagatttttgggcagatatgggagtagatggatttagattagatgcagcaaaacattattatggatttgactggagcgatggaattgaacag 

tcagcaagcgttgcaaaagagatagaagactatataaaagataaactaggggaaaatgcaatagttgtgagtgaggtttacgatggagattcaa 

atgLtmaaaamgctccaatgcctgtgtttaatmagttttatgtacaamgagaggaaatmgaagggagagataacttaamcagactctatt 

aetteggttgattcctcgttgtataatttaaatgtttttcattttccatttattgatagtcatgatcttgacagatttatttctgagcttgtagatagtaaatatc 

aLeagatgtaatatctgccacaaaacaatatttgctagttaatgctttactactctcattaacaggcatgccaactatttactatggtgatgaaatag 

aacttaggggatggaagtggcattcagaaccatgggatatacctgtgcgtgagccaatgcaatggtataaggatcaaaaagggaacggtcaaa 

^ttattgScaaaaJagttttacgaaggtattactgaaggaagtgctaatgaagatggagcaatatacgatgatccagatgatggagtatctgtag 

aagaacaagaaaatggatattctatruaaacttttttaaagaatttatcaacttacgaaaagattatccggcacttgcttttggaagtactacgattga 

eagagattggaaaaacttgtatgttttgaaaaagtcgtataacttccaggatgttcttgtattaattaaccttgatccaacgtattcaaatacatacgaa 

gttccagaagggtataaatgggtgtggtatgcatttmgatggtgacaactatgaatttggagcaaaagatgaaatgattttacagaatacaagttg 

gacgataaatccaaggcaaatttatatatttgtaaagtaa 

Me?Tw l!u Phe He Arg Ser Tyr Phe Asp Thr Asp Gly Asp Gly Val Gly Asp Phe Ser Gly Val 
Ala Glu Lys Val Asp Tyr Leu Lys Ser Leu Gly Val Asp Thr Val Trp Phe Leu Pro Phe Asn Lys Ser 
Lvs Ser Tyr His Gly Tjr Asp Val Glu Asp Tyr Tyr Asp Val Glu Pro Asp Tyr Gly Thr Leu Gin Asp 
Leu ASP aL Met I ^ys vl Leu Asn Glu Asn Gly lie Lys Val Val Met f P ^eu ^al ^^^^^^ 
Thr Ser Asp Thr His Pro Trp Phe Leu Asp Ala Val Glu Asn Thr Thr Asn Ser Pro Tyr Trp Asn Tyr 
Tyr lie Met Ser Leu Asp Glu Pro Gin Asn Lys Asn His Trp H.s Tyr Lys Val Asn Ser Lys Gly Gin 
m Val Trp Tyr Phe Gly Leu Phe Asp Ser Ser Met Pro Asp Leu Asn Tyr Asp Asn Pro Lys Val Met 
Asp Glu Val Lys Lys lie He Asp Phe Trp Ala Asp Met Gly Val Asp Gly Phe Arg Leu Asp Ala Ala 
L^s H^ Tyr Tyr Gly Phe Asp Trp Ser Asp Gly He Glu Gin Ser Ala Ser Val Ala Lys Glu lie Glu 
Asp Tyr He Lys Asp Lys Leu Gly Glu Asn Ala He Val Val Ser Glu Val Tyr Asp Gly Asp Ser Asn 
Val Leu Leu Lys Phe Ala Pro Met Pro Val Phe Asn Phe Ser Phe Met Tyr Asn Leu Arg Gly Asn 
Phe Glu Gly Arg Asp Asn Leu He Ser Asp Ser He Ser Trp Val Asp Ser Ser Leu Tyr Asn Leu Asn 
Val Phe His Phe Pro Phe He Asp Ser His Asp Leu Asp Arg Phe He Ser Glu Leu Val Asp Ser Lys 
Tyr Gin Gly Asp Val He Ser Ala Thr Lys Gin Tyr Leu Leu Val Asn Ala Leu Leu Leu Ser Leu Thr 
G\y Met Pro Thr He Tyr Tyr Gly Asp Glu He Gly Leu Arg Gly T^ Lys Trp Ser Glu Pro Trp 
Asp He Pro Val Arg Glu Pro Met Gin Trp Tyr Lys Asp Gin Lys Gly Asn Gly Gin Thr Tyr Trp Thr 
Lys Glu Phe Tyr Glu Gly He Thr Glu Gly Ser Ala Asn Glu Asp Gly Ala He Tyr Asp Asp Pro Asp 
Asp Gly Val Ser Val Glu Glu Gin Glu Asn Gly Tyr Ser He Leu Asn Phe Phe Lys Glu Phe Ik Asn 
Leu Are Lys Asp Tyr Pro Ala Leu Ala Phe Gly Ser Thr Thr He Glu Arg Asp Trp Lys Asn Leu Tyr 
Val Leu Lys Lys Ser Tyr Asn Phe Gin Asp Val Leu Val Leu He Asn Leu Asp Pro Thr Tyr Ser Asn 
Thr Tyr oi Val Pro Glu Gly Tyr Lys Trp Val Trp Tyr Ala Phe Phe Asp Gly Asp Asn Tyr Glu Phe 
Gly Ala Lys Asp Glu Met He Uu Gin Asn Thr Ser Trp Thr He Asn Pro Arg Gin He Tyr He Phe Val 
Lys 

atg?gSagSg!^gtcgcattcaagatttac^^ 

ctactoaattcaigcaaaaggtccttgtaaaagtaaatgttaatacgccatttattgagaatgctactactaatacgtggagtgtttc 



.ttgaLttcttcctggaacttatacatttgaggtaaaaggatatgaggaagatttagttatattttcaggggaaaaagttaatcaptcatogatgag 
aaaaataatattgttaatgtcgaaactttttttgttaatggaatagttaggacaataattgaagttgacgatattatttataaaaatt^^^ 
caacgttgatcttcaaaLgatacagcacaagaagattatgaagaggtacctgtaacacttacaggtacttccactttaattaata^^ 
cctggtatgtggactgtaaaatttgaagttgatcttaaatcaaaggatgcaagtatgttaccagaaaaagttcatcttgaaaatgaatttagcataga 

agtlcttcfagLaagacaaaaagtttaacatttaatgtagtctttgatacagaggttaatgaaccgaaattagtagttgtatttcc^^ 



cfaiattc^Siilg^^^^^ 
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ttttgaaaaaaggtataaatagcaatgaatacgaaataatttctcaactaacacaaaattctttttcaacagaattcacaggcaggcaattttgggatc 

ttgagaaaattgcgattagagtagttgctaatggatttgaaagtaagattaatgagatttcaagagatgatataactataacatcattgaatcttcctct 

tacatcgtctactatgtatacactattcatccgttcatattttgatactgatggtgatggtgtaggagactttagtggagttgctgaaaaggtagattatc 

taaaatctcttggagtagatacagtctggtttttaccatttaataaaagtaaatcttatcatggatatgatgttgaagattactatgatgtagaaccagat 

tatggaacactacaagatcttgataatatgataaaagttctaaatgaaaatggaataaaggtagtaatggatcttgttgttaatcatacgtcggatac 

acatccatggtttcttgatgcagttgaaaatactactaattctccatattggaactattacattatgagcttggatgagcctcaaaataagaatcattgg 

cattataaggttaattcaaaaggacaaactgtgtggtattttggattgtttgattcatcaatgccggaccttaattacgacaaccctaaagtaatggat 

gaagtgaaaaaaataatagatttttgggcagatatgggugtagatggatttagattagatgcagcaaaacattattatggatttgactggagcgatg 

gaattgaacagtcagcaagcgttgcaaaagagatagaagactatataaaagataaactaggggaaaatgcaatagttgtgagtgaggtttacga 

tggagattcaaatgttcttttaaaatttgctccaatgcctgtgtttaattttagttttatgtacaatttgagaggaaattttgaagggagagataacttaatt 

tcagactctattagttgggttgattcctcgttgtataatttaaatgtttttcattttccatttattgatagtcatgatcttgacagatttatttctgagcttgtag 

atagtaaatatcagggagatgtaatatctgccacaaaacaatatttgctagttaatgctttactactctcattaacaggcatgccaactatttactatgg 

tgatgaaataggacttaggggatggaagtggcattcagaaccatgggatatacctgtgcgtgagccaatgcaatggtataaggatcaaaaagg 

gaacggtcaaacttattggacaaaagagttttacgaaggtattactgaaggaagtgctaatgaagatggagcaatatacgatgatccagatgatg 

gagtatctgtagaagaacaagaaaatggatattctattttaaacttttttaaagaatttatcaacttacgaaaagattatccggcacttgcttttggaagt 

actacgattgagagagattggaaaaacttgtatgttttgaaaaagtcgtataacttccaggatgttcttgtattaattaaccttgatccaacgtattcaa 

atacatacgaagttccagaagggtataaatgggtgtggtatgcattttttgatggtgacaactatgaatttggagcaaaagatgaaatgattttacag 

aatacaagttggacgataaatccaaggcaaatttatatatttgtaaagtaa 



Met Arg Lys Lys Met Ser His Ser Arg Phe Thr Phe Leu Leu He Leu Ala Leu Phe He Phe Phe Ser 
Gly Cys He Ser Glu Val Lys Ser Glu Ser Gin Leu Leu Asn Ser Lys Gin Lys Val Leu Val Lys Val 
Asn Val Asn Thr Pro Phe He Glu Asn Ala Thr Thr Asn Thr Trp Ser Val Ser Lys Glu Ser Phe He 
Asp Tyr Leu Ser Lys Val He He Thr Val Lys Asp Val Asn Asp Gin He Val Phe Thr Lys Glu Thr 
Thr Asn Lys Thr Asn lie Tyr Phe Glu He Glu Leu Leu Pro Gly Thr Tyr Thr Phe Glu Val Lys Gly 
Tyr Glu Glu Asp Leu Val He Phe Ser Gly Glu Lys Val Asn Gin He He Asp Glu Lys Asn Asn He 
Val Asn Val Glu Thr Phe Phe Val Asn Gly He Val Arg Thr He lie Glu Val Asp Asp He He Tyr Lys 
Asn Tyr Asp lie Thr Ser Ala Thr Leu lie Phe Lys Lys Asp Thr Ala Gin Glu Asp Tyr Glu Glu Val 
Pro Val Thr Leu Thr Gly Thr Ser Thr Leu He Asn Lys Glu Leu Tyr Pro Gly Met Trp Thr Val Lys 
Phe Glu Val Asp Leu Lys Ser Lys Asp Ala Ser Met Leu Pro Glu Lys Val His Leu Glu Asn Glu Phe 
Ser He Glu Val Leu Pro Ala Lys Thr Lys Ser Leu Thr Phe Asn Val Val Phe Asp Thr Glu Val Asn 
Glu Pro Lys Leu Val Val Val Phe Pro Gin He Glu Leu Pro Phe Val Asp Pro Val Thr Asn Leu Ser 
Gly Glu He Asn Glu Leu Glu Gly Asn Leu Ser Met Asn Trp Asp Tyr Ser Asp Pro Asn Ala Glu Phe 
Tyr Val Tyr Lys Glu Leu Glu Glu Gin Gly Glu Tyr Leu Tyr Glu Phe Val Gly Lys Thr Arg Glu Lys 
Ser Tyr Thr lie Glu Asn Phe Thr Lys Gin Glu Phe Asp Lys Phe Ser Gly He Ala He Asn Val T>t 
Ala Asn Gly Lys Glu Ser Gly Leu Val Val Leu Lys Lys Glu Asn He Lys Leu He Asp Leu Glu Ser 
Val Asp Ser He Ser Ala Thr Tyr Asn Val Asp Thr Asn Glu Leu Lys Leu Asp Trp Asn Tyr Thr A^ 
Ser Ser Val Thr Phe Glu Val Leu Lys Lys Gly He Asn Ser Asn Glu Tyr Glu He He Ser Gin Leu Thr 
Gin Asn Ser Phe Ser Thr Glu Phe Thr Gly Arg Gin Phe Trp Asp Leu Glu Lys He Ala He Arg Val 
Val Ala Asn Gly Phe Glu Ser Lys He Asn Glu He Ser Arg Asp Asp He Thr He Thr Ser Leu Asn Leu 
Pro Leu Thr Ser Ser Thr Met Tyr Thr Leu Phe He Arg Ser Tyr Phe Asp Thr Asp Gly Asp Gly Val 
Gly Asp Phe Ser Gly Val Ala Glu Lys Val Asp Tyr Leu Lys Ser Leu Gly Val Asp Thr Val Trp Phe 
Leu Pro Phe Asn Lys Ser Lys Ser Tyr His Gly Tyr Asp Val Glu Asp Tyr Tyr Asp Val Glu Pro Asp 
Tyr Gly Thr Leu Gin Asp Leu Asp Asn Met He Lys Val Leu Asn Glu Asn Gly He Lys Val Val Met 
Asp Leu Val Val Asn His Thr Ser Asp Thr His Pro Trp Phe Leu Asp Ala Val Glu Asn Thr Thr Asn 
Ser Pro Tyr Trp Asn Tyr Tyr He Met Ser Leu Asp Glu Pro Gin Asn Lys Asn His Trp His Tyr Lys 
Val Asn Ser Lys Gly Gin Thr Val Trp Tyr Phe Gly Leu Phe Asp Ser Ser Met Pro Asp Leu Asn Tyr 
Asp Asn Pro Lys Val Met Asp Glu Val Lys Lys He lie Asp Phe Trp Ala Asp Met Gly Val Asp Gly 
Phe Arg Leu Asp Ala Ala Lys His Tyr Tyr Gly Phe Asp Trp Ser Asp Gly He Glu Gin Ser Ala Ser 
Val Ala Lys Glu He Glu Asp Tyr He Lys Asp Lys Leu Gly Glu Asn Ala He Val Val Ser Glu Val 
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Tyr Asp Gly Asp Ser Asn Val Leu Leu Lys Phe Ala Pro Met Pro Val P^e ^sn Phe Ser Phe Met Tyr 
Asn Leu Arg Gly Asn Phe Glu Gly Arg Asp Asn Leu lie Ser Asp Ser He Ser Trp Val Asp Ser Ser 
Leu Tvr Asn Leu Asn Val Phe His Phe Pro Phe He Asp Ser His Asp Leu Asp Arg Phe lie Ser Glu 
Leu V^ aZ Ser Lys Tyr Gin Gly Asp Val He Ser Ala Thr Lys Gin Tyr Leu Leu Val Asn Ala Leu 
Leu Lei Ser Lei Z G\y Met Pro Th^ He Tyr Tyr Gly Asp Glu He Gly Leu Arg Gly Trp Lys Trp 
ms Ser Glu Pro Trp Asp He Pro Val Arg Glu Pro Met Gin Trp Tyr Lys Asp Gin Lys Gly Asn Gly 
r n T^r Tvr Tro Z lys Glu Phe Tyr Glu Gly He Thr Glu Gly Ser Ala Asn Glu Asp Gly Ala He 
?l I^p Asp pTo Asp A P Gly Val L Val Glu Glu Gin Glu Asn Gly Tyr Ser He Leu Asn Phe Phe 
1 ^s cZ Phe Ik Asn Leu Arg Lys Asp Tyr Pro Ala Leu Ala Phe Gly Ser Thr Thr He Glu Arg Asp 
T^o Ss Asn Leu T^ Val Leu Lys Lys Ser Tyr Asn Phe Gin Asp Val Leu Val Leu He Asn Leu Asp 
?7o ^^r ^"ser As^Thr Tyr Glu Val Pro Glu Gly Tyr Lys Trp Val Trp Tyr Ala Phe Phe Asp Gly 
Asp A^n i^r Glu Phe Gly Ala Lys Asp Glu Met He Leu Gin Asn Thr Ser Trp Thr He Asn Pro Arg 
Gin He Tyr He Phe Val Lys 



at^cacactcttcatccgctctttttacgatacaaacaacgacggtgtaggtgactacaacggtgttgcccaaaaagta^^^^^ 
Xagtggatacagtttggttcttgccgttcaacaaagcaaaatcgtaccacggttacgatgttgaagactactacgatgtagaacctga^^^^^^^ 

gS?c?cacaacVaaaata|^^^ 

Ltcatggmctggatgccgttgagaacacaacgaattcgaaatattggagctactacataatgacacttgaaaatagagacggttggaatcact 
ggSlSaaa'ctcfaa'gggcaaaaa^^ 

gfacgaaatcLgagaataatcgatttctggataacagttggtgtggatggtttcagacttgatgcac^^^^^^^^^^ 



acgacggcatttcaggttcagcagcaatcgcgagggaaatagaaagttacatcaggagcaagttaggaaacgatgcgatagttgtcgggg^^^ 

SgtacfatggaaalcatcLttcmcacaatttgcaccgatgccggc^^ 
faagataacctgctgggagaaacaatttcatgggttaatggagcg^^^ 



aacfgSfg S^^^^^^ 

SgglcgSagtcaaaSgagctgggcagacatggtggacaaagcctgtctaccagcaaaaaggaatcacattt 

gtcSSgcSyacgatga^^^^^^^^^ 
Sagga^^^^^^ 

atcaLSgtlcttgtattgatLacttagacccaact^^^^ 
tgggagtttgtttgaat 
ggactaa 



itttggcaataaaaacgaatcaccactgagccaagataccaactggacagtcaatccaaggcaagtgtatgtgtttgtgaa 



m Leu Phe He Arg Ser Phe Tyr Asp Thr Asn Asn Asp Gly Val Gly Asp Tyr A n Gty Val 
Ala GUI Lys Val Asp Tyr Leu Lys Thr Leu Gly Val Asp Thr Val Trp Phe Leu P~ ^sn Lys Ala 
L^s Stw His Gly Tj^^Asp Val Glu Asp Tyr Tyr Asp Val Glu Pro Asp Tyr Gly Thr Tyr Ma Gin 
S Glu Mn Met He Lys 1^ Leu Asn Gin Asn Gly He Arg Val Val Met Asp Leu Val Val Asn His 
Sr Asp Thr His Ser Trp Phe Leu Asp Ala Val Glu Asn Thr Thr Asn Ser Lys Tyr Trp Ser Tyr 
He MeTm Leu Glu ATn Arg Asp Gly Trp Asn His Trp His Trp Lys lie Asn Ser Lys Gly Gin 
L^^ Val Tyr Tyr Phe Gly Leu Phe Asp Ser Ser Met Pro Asp Leu Asn Phe Asp Asn Pro Gin Val 
Met Asn Gh, Ik Lys Arg He He Asp Phe Trp He Thr Val Gly Val Asp Gly Phe Arg Leu Asp Ala 
So Lvs ffi TW Lys Gly Trp Asp Trp Asp Asp Gly He Ser Gly Ser Ala Ala He Ala Arg Glu He Glu 
Ser Tw I^ Ar^SefLy Le^^Gly Asn Asp Ala H^ Val Val Gly Glu Val Tyr Asp Gly Asn Pro Ser 
Val L^u Ser an Phe Ala Pro Met Pro Ala Phe Asn Phe Thr Phe Met Tyr Gly He Thr Gly Asn His 
Su Glv Lys Asp Asn Leu Leu Gly Glu Thr He Ser Trp Val Asn Gly Ala Ser Tyr Tyr Leu Asn Val 

His Phe ^^^Phe He Asp Asn His Asp Leu Asn Arg Trp He Ser He Leu He Asp Lys Tyr Ser 
Glv Asn Thr Gin Val Gly Thr Lys Gin Tyr He Leu Thr Asn Ala Leu Leu Leu Ser Leu Asn Gly Met 
So VaUk Ty^^Tyr Gly Asn Glu He Gly Leu Arg Gly Trp Lys Trp Gly Gin Asp Pro Tip Asp Leu 
^o Va Arg Glu So Met Gin Trp Tyr Ala Ser Gin Ser Gly Ala Gly Gin Thr Trp Trp Thr Lys Pro 
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Val Tyr Gin Gin Lys Gly He Thr Phe Gly Asn Ala Asn Val Asp Gly Ala Met Tyr Asp Asp ProAsn 
ASP Gly Val Ser Val Glu Glu Gin Met Asn Gly Tyr Thr He Asn Asn Phe Phe Lys Gin Phe He Thr 
tTu A g Ly Thr Tyr Pro Ala Leu Ser Lys Gly Ser He Thr He Glu Arg Asp Trv Lys Asn Leu T>^ 
Val He Lys Arg Val Tyr Gly Asn Gin Glu Val Leu Val Leu He Asn Leu Asp Pro Thr Trp Pro Asn 
A Tvr ^^r I L Pro Glv Glv Tyr Arg Trp Val Trp Tyr Ala Phe Phe Asn Gly Ser Leu Phe Glu Phe 
G:;2nlJsATnGTuSer?!o^ 
Phe Val Lys Asp 

ttlX^mc^aL^itaatatccccttttccgcaaaacaccagagagt 

Staamtgatcaatttgaaaaaaaacaccattagcgccctggtcgcaggta 

SSgcttttgtacacctctttiaatggaaatgggaagatgttgcacaggagtgtgaaacatttctcggaccto^^^^ 

Sgccaactaaatctcacaacacggatgcatggt 



ratttaaaaatatggtgcaacgttgtaaagctgtaggcgtcgatatatacgtagatgcagtgattaaccacat^ 
atiatctaaaaacaggatctgactacgtccgccaaaa^^^^^^^^^^^^ 

tteetecatccggcg 




aLSSgctaacatggttgccttccgcaacte^^ 

«SatfSSacmgatgaaa^^ 
aeSaacStSS^gc^^^^^^ 

SSccatSgacLtggtgS^^^^ 

acaLanS 
aaraclttagaS^^ 

rgttggactS^^^^^ 
acgcacaataa 

S A?g pS Z Pro Ly. Leu He Ser Pro Phe Pro Gin Asn Thr Arg Glu Trp O'" AgS» AU Va, 
o r A Thr r.l,. r.ln I eu Gin Are Lvs Val He Met He Asn Leu Lys Lys Asn Thr He bet Ala 
Uu V?l Z M^y°^ \Z Z ser Asn Al. Me. Ala Val Pro Arg ^r Ala Pl» Val H,s 
\Z Phe Olu T,^ L^ Trp Glu AsJ Val Ala Gin Glu CysGlu Thi Phe leu Gly Pro Lys Gly Phe Ala 

^^S?G In V^Se, Pt^ProTta Lys Set His Asn Tta Asp Ala Trp Trp Gly Arg Tyr Gin Pro Val 
c T i lPph, Glu Oh. Ari! Ser Glv Asn Arg Ser Gin Phe Lys Asn Met Val Gin Arg Cys Lys Ala 
V^lS; val a;° le ?^^Va?A; AU Oal He L„ His Me. Ala Ala Tyr Asp Mg Asn Phe Pro 

Ss^r >Sa Asp Ala Val Thr Phe Val Thr Asn His Asp Glu Glu Arg H.s Asn Pro Asn Gly Pro He 
T hT. r Iv Val Gin Glv Asn Gly Tyr Ala Leu Ala Asn He Phe TTir Leu Ala Tyr Pro Tyr Gly Tyr 
l7o Lys SCt Se^^G^^^pS pJe His Gly Asp Phe Asn Ala Ala Pro Pro Ser Ser Gly He H.s Tl. 

Figure 16MM 



Appl^: 10/081,872 Pa9e6|»)'6 



AppI 

ENZ^wTu-^..- 

METHODS OF USE THEREOF 



Gly Asn Ala Cys G.y Phe Asp C3;> 0,y Asp Trp V^^^^^^^^^^ 

Val Ala Phe Arg Asn Tyr TTu Ala Ser Glu Trp A g He Ser Asn TYp Ttp Gin 

I,e Ala Phe Gly Arg Gly Gly Leu P^e V^^^^^^^ ^ ^sn Phe Asp Glu Set Thr 

ser Phe Asp Thr Gly ^^'Ir^^^^J^ ^^^;^^^^ lie ^hr Val Ser Gly Gly Gin Ala Asn 

Gly Gin Cys Ser ^^'^'iJ^.^''^^^^^^^^ Val Gly Ala Lys He Gly Asp Gin Cys Ser Gly 

Phe Asn Val Ala Gly Asp His Ala Aia /Md uc n , p . p^g Ala Val Pro Ala 

ASP ASP Cys Pro Cys Gly Ser ^^P^^yj^sn A^" A^p^^^^^^^ 

Thr Ser He Cys Thr Ser Glu Asn Leu P^^^J^.^^^J^^^^^ ^ Lys Cys His Asp Leu Gly Val 
Ala Asn Ala Ala Trp Pro Gly .^^/^^^J"^^^^^^^ ^Vasp Leu Thr Val Thr 

Glu Leu Thr Lys He Asn Ala P'^^^^^'P f ^In Asn Cys Gly Phe Glu He Thr Gly Ala 

caacaacttalccagccttggcatcaccgctcmggctgccgcccgcna jss ^^^^^^^^ 
cttglalgacclcggcgaattcaatcaaaaagggaccgtccgcacaa^uc^^^^ 

gattgggaagtagacacggaaaacggaaacmtg^^^^^^^^ 
actggggggaatggtatgtcaacacaacgaaca^^^^^^^^^ 

gtccgttggaccgaaccacggttggtggcatggccttga 

SEQIDNO:104 r-i„ Tr« M^t Phe Leu Leu Ala Phe Leu Leu Thr Ala Ser 

Val Leu Thr Phe His Arg He lie Arg Lys J-J,^^ f ^^^^ Thr Met Met Gin Tyr Phe 

Leu Phe Cys Pro Thr Gly Gin Pro Ala Lys Ala Asn Asn Leu Ser Ser 
Glu Trp Tyr Leu Pro Asp Asp Gly ^^^^eu Trp Thr Lys ValAla Asn^^ 

Leu Gly He Thr Ala Leu Trp Leu P™, ^^^^^l^^^^J^^^ Tyr Gly Thr 

val Tyr Asp Leu Tyr Asp ^'y f^^^^^^^^^^ Tyr Ala Asp Val Val 

Lys Ala Gin Tyr Leu Gin Ala He ^^T.^^f ^ "^'^val Asp Ala Val Glu Val Asn Pro Ser Asp Arg 
Phe Asp His Lys Gly Gly Ala ^sp Gly Tta Glu Trp Val^Asp a^^^^ 

Asn Gin Glu He Ser Gly Thr Tyr Gin He Gin Ala T^J^J^.^rXsp ^^^^ Glu Ser Arg Lys Leu 
Thr Tyr Ser Ser Phe Lys Tip Arg Trp Tyr Phe Asp Gly Val A^^^^^ J 
Ser Arg He Tyr Lys Phe Arg Gly He Gly Lys Ala Trp ^ P Tn> Glu^^^^^^^^ Leu Lys Asn 

Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met A^ H'S P™ ^^^^^ ^.^ Lys 

Figure 16NN 
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Lys vai r i y y , y^j g^j. | l^f Ala ATg 

LCrArJ^pX^ Or<^ 'P^^va, T,pV 0,u P.O UU Va, A,a Trp P™ 



SEQIDNO: 105 . ttctmgtmcgtttattgctccttWccattcaaa 

nagcgaatcttggcattactgcccmggcnccc 6 

aggagagmaatcaaaaaggaactglccgaacaaMWcggaacaa^^^^^^^^^^^^^^^^^ 

tgcaagtaUlgcagatglcgtctttaaccataaagccg^a^a^K^^ 

caagaaaUlcaggaacalatcaaatccaagcgtggacaaaamgatmMggK^g^^ 

n,4a.ggaacggac.ggga.gagag«g^-~^^^^^^^ 

ra=s^sr5»|4^~ 

gaaaaagcaaattcgggacngctgcactcaWcc^W 
cagctgggcaac 



Figure 1600 
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ri„ Prn filv Gin Ser Leu Gin Ser Trp Val Glu Pro Trp Phe Lys Pro Leu Ala Tyr Ala Phe lie Leu 
^ ZgVS^ Gly Tyr?ro Cys llT Phe Tyr Gly Asp Tyr Tyr Gly lie Pro Lys Tyr Asn He Pro 
A^ Leu Lvs Ser Lys Leu Asp Pro Leu Leu He Ala Arg Arg Asp Tyr Ala Tyr Gly Thr Gin H,s Asp 
rlr nrAsrAsn aL Asp He He Gly Trp Thr Arg Glu Gly Val Ala Glu Lys Ala Asn Ser Gly Leu 
Ir Al« T eulle Tta A^^^^ Pro Gly Gly Ser Lys Trp Met Tyr Val Gly Lys Gin His Ala Gly Lys 
^ pie Tw LTeu Sr GW Asn Arg Ser Asp TTir Val Thr He Asn Ala Asp Gly Trp Gly Glu Phe 
[J Va I^n^y Gly S Vd Ser He Irp Val Pro Lys Thr Ser Thr T^r Ser Gin He Thr Phe Thr Val 
Asn Asn Ala m Tli Val Trp Gly Gin Asn Val Tyr Val Val Gly Asn He Ser Gin Leu Gly Asn 



a^Mcctcgacgcgccggagcagaagccctgggtgaaggatggcaggctc^^^^ 

afcgala^^^^^^^^^^ 
aattaccatggtta 



SlSagmgaccgggc^ttcacganatgcgggcaaggacttcctcacgtcg^^^ 
rrj,alSSgagagScatgagctc»:lctttgaRa^^^ 
gfaSwaXwe«8»"8ga.t«.-^^^^^^ 

cctcacc 



cctcaccgag^c^gg^a^^^^^^^ 
raSStggaaglcaactgcgaL^ 



cggcatcai 
caaacaggcgcggatctacgtgcccgcgtag 



M.?i^^?r Leu Asp Ala Pro Glu Gin Lys Pro Trp Val Lys Asp Gly Arg Leu Ser Ala Tyr Leu Asp 
Tr^^rCW^y!\V^A\a?^ Glu Ala Pro Ala Pro Pro Pro Pro Pro Ala Glu Glu Val Arg 

vll Z Ss^SS AsL Asp He He Tyr Phe Val Leu Thr Asp Arg Phe Gin Asp Gly Asp Lys 
Z )Sn Z MJZvwl\ Val Pro Thr Asp Met Lys Lys Tyr His Gly Gly Asp He Gin Gly Leu He 
Mr, Lvs Leu Zp Tw He Lys Glu Thr Gly Ser Thr Ala He Trp Leu Thr Pro Pro Lys Gly Gin 
^^r ms Phe Phe 'U^ Asp Asn Tyr His Gly Tyr Trp Pro He Asp Phe Tyr Asp Thr Asp Pro H" 
V^l Gym Met Gin Lys Phe Glu Glu Leu He Glu Lys Ala His Glu Lys Gly Leu Lys He Val Leu 
It Tie Pro I^u Asn His Thr Ala Trp Glu His Pro Phe Tyr Lys Asp Asp Ser Lys Lys Asp Trp Phe 
H rifs H^Qy Cval Ly^Asp T^ Glu Asp Pro Tyr Trp Ala Glu Asn Gly Ser He Phe G y Leu 
Z Asp Leu Ala S^^^^^^ So Ala Val Ghi Lys Tyr Leu He Asp Val Ala Lys Phe Trp Val Asp 
f rZ nrA«; f^v Phe Are Leu Asp Ala Val Lys Asn Val Pro Leu Asn Phe Trp Ala Lys Phe Asp 
ZIaI. le hS f p ^Jr^a^G^y Ly^Asp Phe Leu Leu Val Gly Glu Tyr Phe Asp Gly Asn Pro Ala 
Lvf Ak ^sn Tw oln Arg Glu Asp Met Ser Ser Leu Phe Asp Tyr Pro Leu Tyr Trp Thr Leu Lys 
A.n m Phe Ala L^s Asp Gly Ser Met Arg Asn Leu Ala Ala Lys Leu Asp Glu Cys Asp Arg Asn 

^oZ Gly Leu Mlt Ser Val PheUu Asp Asn His Asp Thr Pn> Arg Phe ^ Gh. Ala 
Am gTv aTu Lys Asp Lys Leu Lys Leu Ala Leu Ala Phe Ala Met Thr He Asn Arg Met Pro Thr He 

Tyr GW t£ Glu Val Ala Mel Glu Gly Asn Cys Asp He Met Gly Ala Val Asp Asn Arg Arg 
Tp M^t G^nX Asp Lys Asp Pro Asp Met Phe Lys Tyr Phe Lys Leu Thr Tto Ala Arg Asn 
G u' Hi Glu Se^Leu^rg Glu Gly Lys Lys Leu Glu Met Trp Gin Asp Asp Lys Val ^^^^ 
Arg Gin Thr Pro Lys Asp Glu Ser He Val Val Leu Asn Asn Gly Tyr Asp Thr Gin Glu Arg Asp He 



Figure 16PP 
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Pro Leu Arg Pro Glu Ser Gly He Lys Asn Gly Thr Val Leu Lys Asp Val ile Thr Gly Glu Thr Val 
Z Val Gin Asn Gly Lys He His Ala Lys Cys Gly Gly Lys Gin Ala Arg He Tyr Val Pro Ala 



ateecaagaaaaacgctggccatatttttcgtacttctagtgcttcttagtctctcggcagttccggcaaaggcagaaactctagagaatggtgga 
Saatlaggctttctattgggatgttcctggaggaggaatctggtgggacacaatagc 
ScSTattccacc%%fgtaaL^ 



tcaeaaeeeaacagttgagacgcgcttcggctcaaaggaagaactggtgaacatgataaacaccgcacactcctacggcataaaggtgatag 

cStaaatatacggccaactaccttgacttccacccaaacgagcttcactgttgtgatgaaggtaccmggaggataccctgatatat^^^^^^^^ 
cLlgctgggfccagtactggctctgggcgagcagcgaaagctacg^^^^^^^^ 
ac 



gtcaagSctacggagcatgggttgttaacgactggctcagctggtggggaggctgggccgttggagagtactgggacacgaacgttgat 
ecScaactgggcaLa^^^^^ 

aafctggaLa!gt!tccggc^^^^^^ 
^Sacaacctcat^^^^^^ 

aSgcaccaaaccaSactgataacctatatcaacctcggctcaagcaaagtt^ 
iSfgagtacaccggL^^^ 

ccggcgaacggctactacggctactctgtctggagctactgcggtgtgggttga 

Me?Ala Arg LysV Leu Ala Ile Phe Phe Val Leu Leu Val Leu Leu Ser Leu Ser Ala Val Pro Ala 
Ws ^a Glu Leu gI Asn Gly Gly Val Ile Met Gin Ala Phe Tyr Trp Asp Val Pro Gly Gly Gly 
nrr^i A^m lie Ala Gin Lys He Pro Glu Trp Ala Ser Ala Gly lie Ser Ala lie Trp lie Pro Pro 
a!« 2r Lvs Glv Met Ser Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp Leu Gly Glu 
?y Gin Ly's Gly T^ Val Glu Z Arg Phe Gly Ser Lys Glu Glu Leu Val Asn Met lie Asn ^ 
A^ His Ser Tyr Gly He Lys Val Ile Ala Asp Ile Val Ile Asn His Arg Ala Gly Gly Asp L^u Glu Trp 
aI P o Phe vll Asn Asp Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr Thr Ala Asn 
^ r Le" Z ^cuTs Pr^A^Glu L^u His Cy^ Cys Asp Glu Gly Thr Phe ^ly Gly T>. Pro A^^^^^^ 
n l ui. A cr, T v« Ser Tm Aso Gin Tyr Trp Leu Trp Ala Ser Ser Glu Ser Tyr Ala Ala Tyr Leu Arg 
gr He Gty vtl'l^^^^^^^^ Va^Lys Gly Tyr Gly Ala Trp Val Val Asn A^ Trp 

Uu L% tV5^ Gly ^Vp Ala Val Gly Glu Tyr Trp Asp Thr Asn Val Asp Ala Leu Leu Asn Trp 
Ala Tw s7t SeToiy Ala LyTval Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu Ala Phe Asp Asn 
m Mn^e P^ Sa Leu val Asp Ala LeS Arg Tyr Gly Gin Thr V^ 

Ala Val Tlir Phe Val Ala Asn His Asp Thr Asp Ile lie Trp Asn Lys Tyr Pro Ala Tyr Ala Phe lie 
Leu Thr Tw Glu Gly Gin Pro Val Ile Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn Lys A^ Lys Leu 
AsnS^ L?u lie Trp lie His Asp His Leu Ala Gly Gly Ser Thr Asp He Val Tyr Tyr Asp Ser Asp 
rZ I en lie Phe Val Are Asn Gly Tyr Gly Thr Lys Pro Gly Leu lie Thr Tyr lie Asn Leu Gly Ser 
S r Lys Val Gly^rg T.?> vTl T>^ Z Pro Lys Phe Ala Gly Ser Cys Ile His Glu Tyr Thr Gly Asn 
Leu Gly Gly T^ Ile^Asp Lys T^J Val Ser Ser Ser Gly Trp Val Tyr Leu Glu Ala Pro Ala H.s Asp 
Pro Ala Asn Gly Tyr Tyr Gly Tyr Ser Val Trp Ser Tyr Cys Gly Val Gly 



atXg— aggtgatgcacatgaagttgaa^^^^^ 

gggtgctgccaagtactc 



^ttgacctcggcgagtactatcagaagggaacagttgagacgcgcttcggctcaaaggaggaactgpta;,aca 

.g..aa..»..e^. ctatggcataaaggtgatagcggacatagtcataaaccaccgcgccggcggcgacctggag^^^^^ 

t^aacaactatacttggacagacttctccaaggtcgcctccggtaaatacacggccaactaccttgacttccacccaaacgaggtcaagtgctgc 



Figure 16QQ 
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tatctccggagcatagggatcgatgcatggcgtttcgactacgtcaaaggttacggagcgtgggttgttaacgactggctcagctggtggggag 

facaSgga^^^^^^^^^^^ 
ggcagtaacmcgttgccaac^^ 

ELgactacgaggagtggctcaacaaggataagcttaacaaccttatctggatacacgagcaccttgccggaggaagtaccaaga^^ 
tSgLacgWtaalttca^ 

ccgagcfctgggtgaacgtcggctcaaagmgccggctacacaatccat^ 
agfacgacgStgigttaaaci^^ 

ga 

Me?Pm Ah Phe Lys Ser Lys Val Met His Met Lys Leu Lys Tyr Leu Ala Leu Val Leu Leu Ala Val 
Ala Ser lie Gly Leu Leu Ser Thr Pro Val Gly Ala Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Val He 
Met Gin Ala Phe Tyr Trp Asp Val Pro Thr Gly Gly He Trp Trp Asp Thr He Arg Gin Lys He Pro 
Glu ?i Tyr Asp Ah oTy He Ser Ala He Trp He Pro Pro Ala Ser Lys Gly Met Gly ^ly Ala T^Ser 
Met Gly Tyr Asp Pro Tyr Asp Phe Phe Asp Leu Gly Glu Tyr Tyr Gin Lys Gly Thr Val Glu 
Arg Phe G^y Ser Lys Glu Glu Leu Val Asn Met He Asn Thr Ala H.s Ser Tyr Gly He Lys Val He 
A a Asp He Val He Asn His Arg Ala Gly Gly Asp Leu Glu Trp Asn Pro Phe Val Asn Mn Tyr 
Trp Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn G u 
V^ Lvs Cys Cys Asp Glu Gly Thr Phe Gly Asp Phe Pro Asp He Ala His Glu Lys Ser Trp Asp Gin 
jjc Tm Leu T^, Ah Ser Asn Glu Ser Tyr Ala Ala Tyr Leu Arg Ser He Gly "eAsp Ala Trp Arg 
?hc Z Z Z Lys Gly Tyr Gly Ala Trp Val Val Asn Asp Trp Leu Ser Trp Trp Gly Gly Trp Ala 
Val G y G^^Tyr T^ As^ Z Asn Val Asp Ala Leu Leu Asn Trp Ala Tyr Asn Ser Gly Ala Lys Val 
Phe Asn Phe Pro Leu Tyr Tyr Lys Met Asp Glu Ala Phe Asp Asn Thr Asn He Pro Ala Leu Val Tyr 
Al ^eu'o^n Isn Gly STy Z Val Val Ser Arg Asp Pro Phe Lys Ala Val Phe Va Ah Asn His 
A p^ Asp He He ^rp Asn Lys Tyr Pro Ala Tyr Ala Phe He Leu Thr Tyr Glu Gly Gin FJo V^^^^^ 
Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn Lys Asp Lys Leu Asn Asn Leu Trp He His Glu His 
Leu Ah Gly Gly Ser Thr Lys He Leu Tyr Tyr Asp Asn Asp Glu Leu He Phe Met Arg Glu Gly Tyr 
rw Ser Lvs Pro Gly Leu He Thr Tyr He Asn Leu Gly Asn Asp Trp Ala Glu Arg Trp Val Asn Val 
r Iv le Lvs Phe Ah Gly T^ Thr Z His Glu Tyr Thr Gly Asn Leu Gly Gly Trp Val Asp Arg Trp 
val Sn T^ a"; ofy T^ Vll Lys Leu Thr Ah?ro Pro His Asp Pro Ah Asn Gly Tyr Tyr Gly Tyr 
Ser Val Trp Ser Tyr Ah Gly Val Gly 

S^carcaaaaacggctttacgcccgattgctg^ 
atLacgctgatgcagtattttgaatggtacatgccca^^^^^^^^^^^^ 
ggtattactgccgtctggattcccccg 



catcaaaaa,,,....»...-v„»-.^^^^^^ 

tcaggagaacaccgaattaaagcctggacacattttcattttccggggcgcggcagcacatacag^^^^^ 



ggg^itgtggtcatcaacc 



acaaag 



faTgat^CtSccVcate^ 
g^cStttcc^ttfatgctgtcaLacIttaaam^^ 




ggraS^rcLLggttttcfacggg^^^^ 
SSagcgagaScagtatgcSacggagcacagcatgato^^ 

agSgcaa^^^^^^^^^^^ 
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gacatggcatgacattaccggaaaccgttcggagccggttgtcatcaattcggaaggctggggagagtttcacgtaaacggcgggtcggtttca 
atttatgttcaaagatag 

Me?Lys G?n Gin Lys Arg Leu Tyr Ala Arg Leu Leu Thr Leu Leu Phe Ala Leu He Phe Leu Leu Pro 
His Ser Ala Ala Ala Ala Ala Asn Leu Asn Gly Thr Leu Met Gin Tyr Phe Glu Trp Tyr Met Pro Asn 
Asp Gly Gin His Trp Lys Arg Leu Gin Asn Asp Ser Ala Tyr Leu Ala Glu His Gly lie Thr Ala Val 
Trp He Pro Pro Ala Tyr Lys Gly Thr Ser Gin Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp 
Leu Gly Glu Phe His Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys Gly Glu Leu Gin Ser Ala 
He Lys Ser Leu His Ser Arg Asp He Asn Val Tyr Gly Asp Val Val He Asn His Lys Gly Gly Ala 
Asp Ala Thr Glu Asp Val Thr Ala Val Glu Val Asp Pro Ala Asp Arg Asn Arg Val He Ser Gly Glu 
His Arg He Lys Ala Trp Thr His Phe His Phe Pro Gly Arg Gly Ser Thr Tyr Ser Asp Phe Lys Trp 
His Trp Tyr His Phe Asp Gly Thr Asp Trp Asp Glu Ser Arg Lys Leu Asn Arg He Tyr Lys Phe Gin 
Gly Lys Ala Trp Asp Trp Glu Val Ser Asn Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp He 
Asp Tyr Asp His Pro Asp Val Ala Ala Glu He Lys Arg Trp Gly Thr Trp Tyr Ala Asn Glu Leu Gin 
Leu Asp Gly Phe Arg Leu Asp Ala Val Lys His He Lys Phe Ser Phe Leu Arg Asp Trp Val Asn His 
Val Arg Glu Lys Thr Gly Lys Glu Met Phe Thr Val Ala Glu Tyr Trp Gin Asn Asp Leu Gly Ala 
Leu Glu Asn Tyr Leu Asn Lys Thr Asn Phe Asn His Ser Val Phe Asp Val Pro Leu His Tyr Gin Phe 
His Ala Ala Ser Thr Gin Gly Gly Gly Tyr Asp Met Arg Lys Leu Leu Asn Gly Thr Val Val Ser Lys 
His Pro Leu Lys Ala Val Thr Phe Val Asp Asn His Asp Thr Gin Pro Gly Gin Ser Leu Glu Ser Thr 
Val Gin Thr Trp Phe Lys Pro Leu Ala Tyr Ala Phe He Leu Thr Arg Glu Ser Gly Tyr Pro Gin Val 
Phe Tyr Gly Asp Met Tyr Gly Thr Lys Gly Asp Ser Gin Arg Glu He Pro Ala Leu Lys His Lys He 
Glu Pro He Leu Lys Ala Arg Lys Gin Tyr Ala Tyr Gly Ala Gin His Asp Tyr Phe Asp HisHis Asp 
He Val Gly Trp Thr Arg Glu Gly Asp Ser Ser Val Ala Asn Ser Gly Leu Ala Ala Leu He Thr Asp 
Gly Pro Gly Gly Ala Lys Arg Met Tyr Val Gly Arg Gin Asn Ala Gly Glu Thr Trp His Asp He Thr 
Gly Asn Arg Ser Glu Pro Val Val He Asn Ser Glu Gly Trp Gly Glu Phe His Val Asn Gly Gly Ser 
Val Ser He Tyr Val Gin Arg 

SEQIDNO: 115 ^ 
atggcgaagtactccgagctggagcagggcggagtcataatgcaggccttctactgggacgttccggagggaggaatctggtgggacacaat 

acggcagaagatccctgaatggtacgatgcaggcatatccgccatctggatacccccggcgagcaagggcatgggcggggcctactcgatg 

ggctacgacccctacgattacttcgatctgggcgagttttaccagaagggaaccgttgagacccgcttcggctccaaggaagagctcgtcaaca 

tgatctccacggcccaccagtacggcatcaaggttatagcggacatagtgataaaccaccgcgcaggtggagacctcgaatggaacccatac 

Ktcggcgactatacctggacggacttttctaaggtcgcctccgggaaatacaaggcccactacatggacttccatccaaacaactacagcacct 

cagacgagggaaccttcggtggcttcccagacattgatcacctcgtgcccttcaaccagtactggctgtgggcgagcaacgagagctacgccg 

cctacctcaggagcatagggatcgatgcgtggcgctttgactacgttaagggctacggcgcgtgggtcgtcaaggactggctgagtcagtggg 

gCKRCtgggccgtcggcgagtactgggacaccaacgtcgatgcgctcctcaactgggcctacagcagcggcgccaaggtcttcgacttccc 

gctctactacaagatggacgaggcctttgacaacaagaacattcccgccctcgtttacgccatccagaacggtgaaaccgtcgtcagcagggat 

cccttcaaggccgttaccttcgtggctaaccacgatacgaacataatctggaacaagtaccctgcctatgccttcatcctgacctacgaaggtcag 

ccc!4tcatcttctaccgcgactacgaggagtggctcaacaaggacaaactcaacaacctcatatggattcacgagcacctggcagggggaag 

caccaagatcctctactacgacgacgatgagctcatcttcatgagggaaggctacggcgacaggcccgggcttataacctacatcaacctcggt 

agcgactgggcggagagatgggtgaacgttggctcaaagttcgcgggctatacaatccacgaatacaccggaaacctcggcggctgggtcg 

acaitacgtccagtacgacggctgggtcaagcttaccgctccgccacacgatccggcaaacggctattacggc^^^^ 

ccggagttggaagatctcatcaccatcaccatcactaa 

Me^A^a Ly^ Tyr^Ser Glu Leu Glu Gin Gly Gly Val He Met Gin Ala Phe Tyr Trp Asp Val Pro Glu 
Glv Gly He Trp Trp Asp Thr He Arg Gin Lys He Pro Glu Trp Tyr Asp Ala Gly He Ser Ala He Trp 
He Pro Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro Tyr Asp Tyr Phe Asp 
Leu Gly Glu Phe Tyr Gin Lys Gly Thr Val Glu Thr Arg Phe Gly Ser Lys Glu Glu Leu Val Asn Met 
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He Ser Thr Ala H.s Gin TyrGly He Lys Val He Ala Asp He Val He Asn "'^^f^.^.f ^^^^^^^^^^^ 

^ n hI md Hif lTu Val Pro Phe Asn Gin Tyr Trp Leu Trp Ala Ser Asn Glu Ser Tyr Ala Ala 
tZ lT. a g ser He G y^I^^^^^^^ Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp Val Val 
7 A .n Tm Leu Ser Gin Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp TTir Asn Val Asp Ala Leu 
\' A Z Ala ?vr S r SeToiy Ala LyT Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu Ala 
Phe Aso I7n Lys Asn I e Pro Ah Leu Val Tyr Ala He Gin Asn Gly Glu Thr Val Val Ser Arg Asp 
p?o Phe'Lys Airvamr Phe Val Ala Asn His Asp Thr Asn He He Trp Asn Lys Tyr Pro Ala Tyr 
Z Phe He Leu Tyr Glu Gly Gin Pro Val He Phe Tyr Arg Asp Tyr Glu Glu Trp Leu Asn Lys 
A n Lvs L Asn Asn Uu He Trp He His Glu His Leu Ala Gly Gly Ser Thr Lys Leu Tyr Tyr 
As^ As^ Asp^u L : tie Phe NlTt Arg Glu Gly Tyr Gly Asp Arg P- ^eu "e ^ "^y^^^^^^^ 

riv ^er Aso Tro Ala Glu Arg Trp Val Asn Val Gly Ser Lys Phe Ala Gly Tyr Thr He His Glu 
Tw Glv Asn lS Gly Gly Tr^ vTl Asp Arg Tyr Val Gin Tyr Asp Gly Trp Val Lys Leu Tta Ala 
J^:?o SJasp P™ A^a^Gl^yr TyrV^ 
His His His His His His 

Sltfgcgatcgfaggtatgctgatcgcccccttggc^ 
LaaSScaa^^^^ 

cf^tacec^^^^^^^ 
faS^^^^^^ 

LaLcceactggaacaatccgggccatgtccagtactggcgactgtgcggcggggcgggtgacaaggggctgccggatctggacc^^^^ 
agcgal'^^^^^^^^^ 

:cttcgccatcacc 
cggtcgcgatggc 
cgatctcaaaggg 

a,ga.cC8Cttcca>.acaca8.gcaggg.caacVgWt-<ci"8faacg.c,gc^^^^^^ 




etegtcggcatcaacaagtgcgactacg«e,v.«e,e,-c? oo- ^ ^ - - ^^«„oo*cTtcTcyr*taraaaaatffa 

ScfacSgaatgccgtggtcaacgtgcagagccagtgggtaaggctg^^^^^^ 

Me?/S vS Phe Leu Val Val Pro Lys Leu Ser Arg Pro Phe Gin Ala Glu Ser Gin Gin Gin Asp Arg 
A^n H^ Thr NIet Lys His Thr Ala Gly Met Leu Ala He Ala Gly Met Leu He Ala Pro Leu A a His 

A r A p^aUle L Ju Sis Ala Phe Asn Trp Lys Tyr Ser Glu y^'T^^'^^^ Vlu ^r^T^^^^^ Arg 
A a Ala Gly Tyr Lys Gin Val Leu He Ser Pro Pro Leu Lys Ser Ser Gly Asn Glu Trp Tip Ala Arg 

r n Pro Gin ASD Leu Arg Leu Val Asp Thr Pro Leu Gly Asn Lys Gin Asp Leu Glu Gin Leu He 
Tr ? L t r In tS Ara Glv He Ala Val Tyr Ala Asp Val Val Leu Asn His Met Ala Asn Glu Ser 
T^. L^s Are S r Leu SS. T^l^o G y s'^r Glu Leu Leu Gin Ser Tyr Ala Gly Asn Pro Ala Tyr 
P^e Glu Arl Gin Lys Leu ?Z Qy Asp Le'u Gly Gin Asn Phe Leu Ala Gly Gin Asp Phe His Pro 
Glu G y Cys He tJ Asp Trp Asn Asn Pro Gly His Val Gin Tyr Trp Arg Leu Cys Gly G y Ala Gly 
ASP Lys GW Leu Pro Asp Leu Asp Pro Asn Asn Trp Val Val Asn Gin Gin Gin Ala Tyr Leu Gin 
A r Leu Lys Gly Met Gly He Lys Gly Phe Arg Val Asp Ala Val Lys His ferAsp Tyr Gin He 
A aT v.^ Phi Thr Pro Glu He Lvs Gin Gly Met His Val Phe Gly Glu Val He Thr Thr Gly Gly 
aL"gW Isn Se 1^ G^u Asn Phe Uu Lys Pro Tyr Leu Asp Ser Ser Gly Gin Gly Ala Tyr Asp 
S ^eu Phe aS S;^Leu Arg Gly Ala Leu Gly Tyr Gly Gly Ser Met Asn Leu Leu Ala Asp Pro 
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^S&'!llfe?LP^^^^^^^^ ACTIVITY AND 
METHODS OF USE THEREOF 

^. A. T r^i-rinAI^Te.iProGlvSerArgAlaValThrPheAlalleThrHisAspIleProThr 

°lTsJS°^M,ry^^I^^ Su Asn ofn Tl,r Asp G,u A,g Leu Ala Tyr Ala Tyr Leu Leu Oly 
Asn Asp O y rne a g y His Gly Glu Thi Arg Asp Lys Asp Oly Leu Arg Trp 

Arg Asp Gly Oly Ser Pra Leu val ' >^ P p^. His Asn Thr Val Gin Oly Glu Pro 

Me", Gta SI'e Gly Se ili^Asp'cys^^^^^^ Pl>e Lyf A,g Gly Lys Gin Oly Val Val Oly lie 
T f « rv, Aso Tw Olu Gin O^u Tyr Tq, U» Asp Thr Ala Arg Phe Glu Met Asn Trp Tyr Arg 
Z t Arg ASP Su ASP Gin A^n 1 Val Val Asn Val GIn Ser Gin Trp Val Arg Leu TT. He 
Pro Ala Arg Gly Ala Arg Met Trp Leu Gin Glu 

a^Saa'^^gcitt^natmactcaaagaaaggatgggtgtgcatgaatt^ 
tcfSccmcttacaccttmcaacagcacaagctaatactgcacctgttaacgg 




aaaeLatetcggatacggtgmacgatttatatgaccttggggaatttaatcaaaaagggacgatccgaacgaaatacggaacaaa^ 

aLSag^S^^^^^^^ 

t^cgatgcagttgaggtaaaLttctaatcgaaa^ 

laSL^ccagcttcaaatggcgctggtaccatmgatg^^^ 

aS^Sra^agtaaaatcga^ 
Sgaca^gagafggcattgatgcalaaccgaactct^^^^^ 

SSaSccgggaaa^^ 

Cgagg'^^^^^^^^^^ 

ttgtcggcaacattccagagctaggcaattgtcgcacgggttaa 

M.?r?n^r Phe Ala Phe Leu Phe Tyr Ser Lys Lys Gly Trp Val Cys Met Asn Tyr Leu Lys Lys Val 
Su ^Jr^a ^fvafAla Tl.^ eu He lie Ser Phe Leu Thr Pro Phe Ser Ala GhjA^ Asn 

rZ AU Pro Val Asn Gly Thr Met Met Gin Tyr Phe Glu Trp Asp Leu Pro Asn Asp Gly Thx Leu 

^ [ys val tys A- gTu Ala Thr Asn Leu Ser Ser Leu Gly He Thr Ala I.u Trp Leu P., Pro 

aE Tw Lys Gly T^r Ser Gin Ser Asp Val Gly Tyr Gly Val Tyr Asp Le" Tyr fsp Leu Gly Glu Phe 
Ala 1 yr Lys uiy i ^ k qj^ 

Sin" A^M:Sy2x SL v!l^& Val Val L Asn His Lys Ala Gly Ala Asp Ser Thr Glu 
pie Oa Ala vS Glu Val Afn Pro Ser Asn Arg Asn Gin Glu Thr Ser Gly Tl^ T>. Gin He Gin 
A i! Thr T V, Phe AsD Phe Pro Gly Arg Gly Asn Thr Tyr Ser Ser Phe Lys Trp Arg Trp Tyr His 
^e iTp^y^r A^p T^ A^^^^^^ Arg Lys Leu Asn Arg He Tyr Lys Phe Arg Gly ^ Gly Lys 

Asp Tm Glu vlf Asp Thr Glu Asn Gly Asn Tyr Asp Tyr Leu Met Phe Ala AspLeu Asp 
Met A^ HTs^m Gh^ Va^^ V^^ Leu Lys Asn Trp Gly Thr Trp Tyr Val Asn Thr m Asn He 

A.n nw Phe A^L Leu Asp Ala Val Lys His He Lys Tyr Ser Phe Phe Pro Asp Trp Leu Thr Tyr Val 
A g A n Gin ^ G y Lys ^n Leu Phe Ala Val Gly Glu Phe Trp Ser Tyt Asp Val Asn Lys Leu His 
Asn T^ He Thrlys Thr Asn Gly Ser Met Ser Leu Phe Asp Ala Pro Leu H.s Asn Asn P^e Jyr Thr 
A rSe^Lvs Ser Ser Gly Tyr Phe Asp Met Arg Tyr Leu Leu Asn Asn TTir Leu Met Lys Asp Gin 
^^o S S Ala Val T^: Leu Val As^ Asn His Asp G in ^- ^ly Gin Ser^ 
r in Pro Tro Phe Lvs Gin Leu Ala Tyr Ala Phe He Leu Thr Arg Gin Glu Gly Tyr Pro Cys Val Phe 

Gly iTp Tyr T^ Gly He Pro Lys Tyr Asn He Pro Gly Leu Lys Ser Lys He Asp Pro Leu Leu He 
Ifa Arg aS S> T^ Ala Tyr Gly Vhr Gin Arg Asp Tyr He Asp His Gin Asp He He Gly Trp Thr 
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Are Glu Gly He Asp Ala Lys Pro Asn Ser Gly Leu Ala Ala Leu He Thr Asp Gly Pro Gly Gly Ser 
Lys Trp Met Tyr Val Gly Lys Lys His Ala Gly Lys Val Phe Tyr Asp Leu Thr Gly Asn Arg Ser Asp 
Thr Val Thr He Asn Ala Asp Gly Trp Gly Glu Phe Lys Val Asn Gly Gly Ser Val Ser He Trp Val 
Ala Lys Thr Ser Asn Val Thr Phe Thr Val Asn Asn Ala Thr Thr Thr Ser Gly Gin Asn Val Tyr Val 
Val Gly Asn He Pro Glu Leu Gly Asn Cys Arg Thr Gly 

SEQ ID NO: 121 

atgctcgccctgtcgctcggcggctgcggcatcgacgcgggcccgacaggccctcgcgtcgtggagccgctgccgcagcgccccacgcttc 

cgcaggagtaccgcgccagcggccacgcggccgccggcgacgtgttcgtgcacctgttcgagtggaagtggccggacatcgcggaggaat 

gcgagaacgtgctggggccggcgggctacgaggcggtgcaggtgtcgccgccgcaggagcacctggtgcagcagggggcgccgtggtg 

gcagcggtaccagccggtgagctactcggtggcgctgagccgcagcggcacgggcgtggagttcagcaacatgatcagccggtgcaaggc 

cgccggcgtggacatctacgtggacgccgtcatcaaccacatgacggccggtgcggggacggggagcaacggcaccgcctacaccaagta 

caactaccccggcctgtacgcgcaggcggactttcacccgcagtgcgcggtgggcgactacaccagcgccgccaacgtgcaggactgcga 

actgctggggctggctgacctgaacaccggcgcggccggcgtgcagcagaagatcgcggactacctggtctcgctggcgcggctgggcgt 

ggcgggttttcgcatcgacgccgccaagcacatccagccggtggaactggacgccatcgtggaccgcgtgaaccagacgctggcggcgga 

ggggcgcccgcttccctactggttcgccgaggtgatcgacaacggcggcgagggggtgcggcgcgagcactactacggcctgggatacgg 

caccggcggcgccgcggacatcacggagttccgctacaagggcgtgggcgacaagttcctgggcagcggcggccagcggctggtggacc 

tgaagaacttctcggcggtgacgtggaacctgatgccgtcggacaaggccgtcgtctttctggagaaccacgatacgcagcgcggcggcggc 

atcggctaccgcgatggcacggcgttccggctggccaacgtgtggatgctggcgcagccgtacggctatccgtcggtgatgtccagctacgc 

ctttgaccgcacctccccctttggccgcgacgccggcccgccctccgaggacggcgcgacgaaggacgtgacgtgcgcgcccacgctgga 

gacggcggtgctgggcacctgggtgtgcgagcaccgcgaccccgtcattcagcggatggtgggctttcgccgcgcgatggcgggcacgga 

cctgaaccgctggtgggacaacggcggcaacgccattgccttttcgcgcggggaccggggcttcgtcgccatcagccgcgagccgaaggtg 

accatggcggccgtgcccagcggactgtcccccggcacctactgcgacgtgctgaccggcggcaaggtgggcaacgcctgcgcgggaac 

cagcgtgacggtcgactctcagggcgtggtgcagctgagcatcgtcgagaactcggctctggtgatccacctcggggccaagctgtaacggc 

gcgctggcggatgtgcggaggg 

Me?L^u A?a Leu Ser Leu Gly Gly Cys Gly He Asp Ala Gly Pro Thr Gly Pro Arg Val Val Glu Pro 
Leu Pro Gin Arg Pro Thr Leu Pro Gin Glu Tyr Arg Ala Ser Gly His Ala Ala Ala Gly Asp Val Phe 
Val His Leu Phe Glu Trp Lys Trp Pro Asp He Ala Glu Glu Cys Glu Asn Val Leu Gly Pro Ala Gly 
Tyr Glu Ala Val Gin Val Ser Pro Pro Gin Glu His Leu Val Gin Gin Gly Ala Pro Trp Trp Gin Arg 
Tyr Gin Pro Val Ser Tyr Ser Val Ala Leu Ser Arg Ser Gly Thr Gly Val Glu Phe Ser Asn Met He 
Ser Arg Cys Lys Ala Ala Gly Val Asp He Tyr Val Asp Ala Val He Asn His Met Thr Ala Gly Ala 
Gly Tte Gly Ser Asn Gly Thr Ala Tyr Thr Lys Tyr Asn Tyr Pro Gly Leu Tyr Ala Gin Ala Asp Phe 
His Pro Gin Cys Ala Val Gly Asp Tyr Thr Ser Ala Ala Asn Val Gin Asp Cys Glu Leu Leu Gly Leu 
Ala Asp Leu Asn Thr Gly Ala Ala Gly Val Gin Gin Lys He Ala Asp Tyr Leu Val Ser Leu Ala Arg 
Leu Gly Val Ala Gly Phe Arg He Asp Ala Ala Lys His He Gin Pro Val Glu Leu Asp Ala He Val 
Asp Arg Val Asn Gin Thr Leu Ala Ala Glu Gly Arg Pro Leu Pro Tyr Trp Phe A a Glu Val He Asp 
Asn Gly Gly Glu Gly Val Arg Arg Glu His Tyr Tyr Gly Leu Gly Tyr Gly Thr Gly Gly Ala Ala Asp 
He Thr Glu Phe Arg Tyr Lys Gly Val Gly Asp Lys Phe Leu Gly Ser Gly Gly Gin Arg Leu Val Asp 
Leu Lys Asn Phe Ser Ala Val Thr Trp Asn Leu Met Pro Ser Asp Lys Ala Val Val Phe Leu Glu Asn 
His Asp Thr Gin Arg Gly Gly Gly He Gly Tyr Arg Asp Gly Thr Ala Phe Arg Leu Ala Asn Val Trp 
Met Leu Ala Gin Pro Tyr Gly Tyr Pro Ser Val Met Ser Ser Tyr Ala Phe Asp Arg Thr Ser Pro Phe 
Gly Arg Asp Ala Gly Pro Pro Ser Glu Asp Gly Ala Thr Lys Asp Val Thr Cys Ala Pro TTu Leu Glu 
TT«r Ala Val Leu Gly Thr Trp Val Cys Glu His Arg Asp Pro Val He Gin Arg Met Val Gly Phe Arg 
Arg Ala Met Ala Gly Thr Asp Leu Asn Arg Trp Trp Asp Asn Gly Gly Asn Ala He Ala Phe Ser Arg 
Gly Asp Arg Gly Phe Val Ala He Ser Arg Glu Pro Lys Val Thr Met Ala Ala Val Pro Ser Gly Leu 
Ser Pro Gly Thr Tyr Cys Asp Val Leu Thr Gly Gly Lys Val Gly Asn Ala Cys Ala Gly Thr Ser Val 
Thr Val Asp Ser Gin Gly Val Val Gin Leu Ser He Val Glu Asn Ser Ala Leu Val He His Leu Gly 
Ala Lys Leu Arg Arg Ala Gly Gly Cys Ala Glu 
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SEQIDNO:123 

atgccccaggccattcgcactttttcacgttggacgttgttcggcttaatcggcgtttttctgcttggtctcgtcttttctgtcccaccccgggcaatcc 

aggcccagacaaccccggcccgtaccgttatggttcacctcttcgagtggaaatggaccgacatcgctaaagaatgcgagaatttcctcggac 

cgaaaggctttgccgcaatccaggtatcgccgccccaggagcatgtccaggggtcgcaatggtggacccgctatcagccggtcagctacaag 

atcgagagccgctccggcacccgggccgagttcgccaatatggtctcgcgctgcaaagccgtcggggtcgatatctatgtcgatgccgtgatc 

aaccatatgacgactgtcggctccggcactggtatggctggatcgacctacaccagctacacctatccggggctgtatcagacccaggacttcc 

accactgcgggcgcaatggcaacgatgatatcagcagctacggcgatcgctgggaagtacaaaactgcgaactgctcaacctagccgacctc 

aacaccggcgctgagtatgtccggggtaaactcgccgcctatatgaacgatctgcgcggcctgggcgtcgccggatttcggatcgatgccgcc 

aagcacatggataccaacgacatcaacaatatcgttggccgcctgcccaacgcgccctacatctaccaggaagtgatcgaccagggcggcga 

gccaattaccgccggcgaatacttccagaatggcgatgtgaccgagttcaagtacagccgcgagatctcgcgcatgttcaaaaccggccagct 

gacccatatgagccagttcggcactgcctggggcttcatgtccagcgacctggcagtagttttcaccgataaccacgacaaccagcgcggtca 

cggcggcgccggcgatgtcttgacctacaaagatggccagctgtacaccctgggcaatatcttcgagctagcctggccgtatggctacccaca 

ggtcatgtcgagctacacgttcagcaacggcgaccaggggccgccatcgaccaatgtgtacgcaaccacaacgcctgattgtggcaacggcc 

gctgggtctgtgagcaccgctggcgaggaatcgccaacatggtcgcgttccgcaactacaccgccccgaccttcagcaccagcaactggtgg 

agcaacggcaacaaccagatcgctttcagccgcgggaccctgggctttgtggcgatcaatcgggaaggtggcagcctgaaccgcaccttcca 

aaccggcctgcccgtcggcacctactgcgatgtcattcacggcgatttcaatgccagcgccggcacctgttccggcccaactatcgctgtcaac 

ggctccggacaggcaaccatcacggtcaacgcgatggacgcggtggcgatctacggcggagccaggctcgccactccggccagtgtcaac 

gtgacattcaacgaaaacgccacgaccacctgggggcagaatgtgtatatcgtcggcaacgtcgccgccctgggcagctggaacgcaggca 

gcgcggtcttactctcctccgctaactacccaatctggagcaagaccatcgccctgccagccaacaccgccattgagtacaagtacatcaaaaa 

ggatggcgcgggcaatgtggtgtgggaaagcggcgccaaccgcgtctttaccacccccggcagcggcagtgccacgcgcaacgatacctg 

gaaatag 

Me?Pro Gk. He Arg Thr Phe Ser Arg Trp Thr Leu Phe Gly Leu lie Gly Val Phe Leu Leu Gly 
Leu Val Phe Ser Val Pro Pro Arg Ala He Gin Ala Gin Thr Thr Pro Ala Arg Thr Val Met Val His 
Leu Phe Glu Trp Lys Trp Thr Asp He Ala Lys Glu Cys Glu Asn Phe Leu Gly Pro Lys Gly Phe Ala 
Ala He Gin Val Ser Pro Pro Gin Glu His Val Gin Gly Ser Gin Trp Trp Thr Arg Tyr Gin Pro Val Ser 
Tyr Lys He Glu Ser Arg Ser Gly Thr Arg Ala Glu Phe Ala Asn Met Val Ser Arg Cys Lys Ala Val 
Gly Val Asp He Tyr Val Asp Ala Val He Asn His Met Thr Thr Val Gly Ser Gly Thr Gly Met Ala 
Gly Ser Thr Tyr Thr Ser Tyr Thr Tyr Pro Gly Leu Tyr Gin Thr Gin Asp Phe His His Cys Gly Arg 
Asn Gly Asn Asp Asp He Ser Ser Tyr Gly Asp Arg Trp Glu Val Gin Asn Cys Glu Leu Leu Asn 
Leu Ala Asp Leu Asn Thr Gly Ala Glu Tyr Val Arg Gly Lys Leu Ala Ala Tyr Met Asn Asp Leu 
Arg Gly Leu Gly Val Ala Gly Phe Arg He Asp Ala Ala Lys His Met Asp Thr Asn Asp He Asn Asn 
He Val Gly Arg Leu Pro Asn Ala Pro Tyr He Tyr Gin Glu Val lie Asp Gin Gly Gly Glu Pro He Thr 
Ala Gly Glu Tyr Phe Gin Asn Gly Asp Val Thr Glu Phe Lys Tyr Ser Arg Glu He Ser Arg Met Phe 
Lys Thr Gly Gin Leu TTir His Met Ser Gin Phe Gly Thr Ala Trp Gly Phe Met Ser Ser Asp Leu Ala 
Val Val Phe Thr Asp Asn His Asp Asn Gin Arg Gly His Gly Gly Ala Gly Asp Val Leu Thr Tyr 
Lys Asp Gly Gin Leu Tyr Thr Leu Gly Asn He Phe Glu Leu Ala Trp Pro Tyr Gly Tyr Pro Gin Val 
Met Ser Ser Tyr Thr Phe Ser Asn Gly Asp Gin Gly Pro Pro Ser Thr Asn Val Tyr Ala Thr Thr Thr 
Pro Asp Cys Gly Asn Gly Arg Trp Val Cys Glu His Arg Trp Arg Gly He Ala Asn Met Val Ala Phe 
Arg Asn Tyr Thr Ala Pro Thr Phe Ser Thr Ser Asn Trp Trp Ser Asn Gly Asn Asn Gin lie Ala Phe 
Ser Arg Gly Thr Leu Gly Phe Val Ala He Asn Arg Glu Gly Gly Ser Leu Asn Arg Thr Phe Gin Thr 
Gly Leu Pro Val Gly Thr Tyr Cys Asp Val He His Gly Asp Phe Asn Ala Ser Ala Gly Thr Cys Ser 
Gly Pro Thr He Ala Val Asn Gly Ser Gly Gin Ala Thr He Thr Val Asn Ala Met Asp Ala Val Ala lie 
Tyr Gly Gly Ala Arg Leu Ala Thr Pro Ala Ser Val Asn Val Thr Phe Asn Glu Asn Ala Thr Thr Thr 
Trp Gly Gin Asn Val Tyr He Val Gly Asn Val Ala Ala Leu Gly Ser Trp Asn Ala Gly Ser Ala Val 
Leu Leu Ser Ser Ala Asn Tyr Pro He Trp Ser Lys Thr He Ala Leu Pro Ala Asn Thr Ala He Glu Tyr 
Lys Tyr He Lys Lys Asp Gly Ala Gly Asn Val Val Trp Glu Ser Gly Ala Asn Arg Val Phe Thr Thr 
Pro Gly Ser Gly Ser Ala Thr Arg Asn Asp Thr Trp Lys 
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atggtgcacatgaagttgaagtaccttgccttagttttgttggctgtggcttcgataggcctactctcgactccagtgggtgctgccaagtactccg 
Lcfcgaagagggcggtgttataatgcaggccttctactgggatgttcccggagggggaatctggtgggacaccataagacag^^^^^^ 

ragtgUycgctggaatctcggcgatat^^^^^ 

ftttgafctcLgagtactatcagaagggaacagttgagacgcgcttcggctcaaaggaggaactggtgaaca^ 
ctaLcataaaggtgatagcggacatagtcataaaccaccgcgccggtggagaccttgagtggaaccccmgtaaacaactatacttg^^^ 

gacttLcaagifcgcctccggtaaatacacggccaactaccttga 

LccggacaTcgcccacgagaagagctgggatcagtactggctctgggcaagcaatgagagctacgccgcatatctccgga^^^^^^^^^ 

tcgatgcatggcgtttcgactacgtcaaaggttacggagcgtgggttgttaatgactggctcagctggtggggaggctgggccgttggagagta 

ctLgacacgaacgttWactccttaactgggcatacgacagcggtgccaaggtcmgacttcccgctctactacaag^^^^^^ 

mgaLcaLacatLcgcmggmacgccctccagaacggaggaacagtcgmcccgcgatcccttcaagg^ 

raLcgatacagatataatctggaacaagtatccggcttatgcgttcatccttacctatgagggacagcctgtta^^^^ 

agtggcfcaacaaggataagcttaacaaccttatctggatacacgagcaccttgccggaggaagtaccaagatcctctactacgataacgatga 

BctaLttcateacggagggctacgggagcaagccgggcctcataacctacataaacctcggaaacgactgggccgagcgctgggtgaac 

Sggctc^^^^^^^^ 

aactgacggcacctcctcatgatccagccaacggatattacggctactcagtctggagctacgcaggcgtcggatga 

ValvS H.?Me?Lys Leu Lys Tyr Leu Ala Leu Val Leu Leu Ala Val Ala Ser He Gly Leu Leu Ser 
m lo vl Gly Ala Ala Ly s Tyr Ser Glu Leu Glu GIu Gly Gly Val He Met Gin Ala Phe Tyr Trp 
ASP Vamo GW Gly Gly He T^p Trp Asp Thr He Arg Gin Lys He Pro Glu Trp Tyr Asp Ala Gly He 
SeT^a rT^ He Pro P^o Ala Ser Lys Gly Met Gly Gly Gly Tyr Ser Met Gly Tyr Asp Pro Tyr 
AsD Phe Phe Asp Leu Gly Glu Tyr Tyr Gin Lys Gly ITir Val Glu Thr Arg Phe Gly Ser Lys Glu Glu 
Uu Vat Isn Met He Asn Thr All Hifser Tyr Gly He Lys Val He Ala Asp He Val He Asn H.s Arg 
Ala Gly Gly Asp Leu Glu Trp Asn Pro Phe Val Asn Asn Tyr Thr Trp Thr Asp Phe Ser Lys Val Ala 
Ser GW Lys Tyr Thr Ala Asn Tyr Leu Asp Phe His Pro Asn Glu Val Lys Cys Cys Asp Glu Gly Thr 
Phe c'y Asp Phe Pro Asp He Ala His Glu Lys Ser Trp Asp Gin Tyr Trp Leu Trp Ala Ser Asn Glu 
Ser Tvr Ala Ala Tyr Leu Arg Ser He Gly He Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly 
Ala Tr^ Val Val Mn Asp T^, Leu Ser Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp Asp "Dir Asn 
Va Alileu Leu Asn T^ Ala Tyr Asp Ser Gly Ala Lys Val Phe Asp Phe Pro ^u Tyr lyr Lys 
Met A^ Glu Ala Phe Asp Asn Thr Asn He Pro Ala Leu Val Tyr Ala Leu Gin Asn Gb^ 
Val Ser Arg Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His Asp Thr Asp He He Trp Asn Lys 
Trr So A\l Tw A^a Phe He Leu Thr Tyr Glu Gly Gin Pro Val He Phe Tyr Arg Asp T;^ Glu Glu 
tZ Asn £^s Asp Lys Leu Asn As^Leu He Trp He His Glu His Leu Ala Gly Gly Ser Thr Lys 
n^Leu tTtyt Asp Asn Asp Glu Leu He Phe Met Arg Glu Gly Tyr Gly Ser Lys ?to Gly Leu lie 
m T^ iS aS LeS Gly Asn Asp Trp Ala Glu Arg Trp Val Asn Val Gly Ser Lys Phe A a Gly Tyr 
11^11 s Glu Tyr TTir Gly Asn Leu Gly Gly Trp Val Asp Arg Trp Val Gbi Tyr Asp Gly Trp ^al 
JjTs Leu m^Ala So Pro His Asp Pro Ala Asn Gly Tyr Tyr Gly Tyr Ser Val Trp Ser Tyr Ala Gly 
Val Gly 

^g?gJatg'^aLmIaaaaaagtgtggtt^^^ 

fgLLglaacggLgatgatgcaatatttcgaatgggatttaccgaatgatggcacactt^^^^^^^^^^^^ 
ctttcttctttaggtattactgcgttai 



"ggagaaSB^^^^ 
gSSargctgatgtcStttaLacaaggcgggggcagata^^^ 

!agafacat4gcacatatcaaattcaagcatggacaaaatttgatttccctggccgtgggaac^ 



^^^a^clg^aSc^^^^^^^^^ 
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aatacgacaaatgtcgatgggmcgcttagatgcagtaaagcatattaaatatagcttcttcccagattggttaacacatgtgc^tcacaa^^^^^^^ 

aaaaaatctmtgcagtaggagaattttggagctacgatgtcaataaactgcataactacattacaaaaacaagtggaaccatgtcgttatttgatg 

cgccacttcataacaacttttacactgcttcaaaatctagcgggtattttgacatgcgctatttgttaaataatacgttgatgaaagaccagccttctct 

teceetcacactcgttgataatcatgacacgcaaccgggacaatctttacaatcatgggtagagccttggtttaagccgcttgcttatgcctttatttt 

aacaagacaagaaggatatccttgcgtattttacggcgactattacggcatccctaaatacaacattccgggattgaaaagtaaaatcgatccgct 

fctcattgcccglagagactacgcatacggaacacaacgtgattatattgaccatcaagacattattggatggacacgggaaggaattgactcaa 

aaccgaactctggacttgcggctttaattactgacggccctggtggaagtaaatggatgtatgtaggtaaaaagcatgctggaaaagtgttttacg 

atctcactggaaatcgaagcgatacggtaacgattaatgcagacggctggggagagtttaaagtaaacggtggctccgtttccatttgggttgcc 

aaaacatcacaagtcacgtttaccgtcaacaatgcgacaacgataagcggacaaaatgtgtatgtcgttggtaacattccagagctcggaaattg 

gaacacagcaaacgcaatcaaaatgaccccatcttcttatccaacgtggaaagcaaccattgctcttccacaaggaaaagccattgaatttaaatt 

rattaaaaaagaccaatcgggaaatgttgtttgggaaagcattccaaaccgaacatacaccgttccatttttatcaacaggctcatatacagctagtt 

ggaatgtaccttaa 

v!?cfs M^t Asn Tyr Leu Lys Lys Val Trp Leu Tyr Tyr Ala He Val AJa Thr Leu lie "e Tyr Phe 
Leu -nir Pro Phe Ser TTir Ala Gin Ala Asn Thr Ala Pro Val Asn Gly Thr Met Met Gin Tyr Phe Glu 
Trp Asp Leu Pro Asn Asp Gly Thr Leu Trp Thr Lys Val Lys Asn Glu Ala Ser Ser Leu Ser Ser Leu 
Gly He Thr Ala Leu Trp Leu Pro Pro Ala Tyr Lys Gly Thr Ser Gin Gly Asp Val Gly T>nr Gly Val 
Tyr Asp Leu Tyr Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr He Arg Thr Lys Tyr Gly Thr Lys TTir 
Gin Tyr Leu Gin Ala He Gin Ala Ala Lys Ser Ala Gly Met Gin Val Tyr Ala Asp Val Val Phe Asn 
His Lys Ala Gly Ala Asp Ser Thr Glu Trp Val Asp Ala Val Glu Val Asn Pro Set Asn Arg Asn Gin 
Glu -nir Ser Gly Thr Tyr Gin He Gin Ala Trp Thr Lys Phe Asp Phe Pro Gly Arg Gly Asn Thr Tyr 
Ser Ser Phe Lys Trp Arg Trp Tyr His Phe Asp Gly Thr Asp Trp Asp Glu Ser Arg Lys Leu Asn Arg 
He Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu Val Asp Thr Glu Asn Gly Asn Tyr Asp 
Tyr Leu Met Phe Ala Asp Leu Asp Met Asp His Pro Glu Val Val Thr Glu Leu Lys Asn Trp Gly 
tL Trp Tyr Val Asn Thr Thr Asn Val Asp Gly Phe Arg Leu Asp Ala Val Lys His He Lys Tyr Ser 
Phe Phe Pro Asp Trp Leu Thr His Val Arg Ser Gin Thr Arg Lys Asn LeuPhe A a Val Gly Glu Phe 
Trp Ser Tyr Asp Val Asn Lys Leu His Asn Tyr He Thr Lys Thr Ser Gly Thr Met Ser Leu Phe Asp 
Ala Pro Leu His Asn Asn Phe Tyr TTir Ala Ser Lys Ser Ser Gly Tyr Phe Asp Met Arg Tyr Leu Leu 
Asn Asn Thr Leu Met Lys Asp Gin Pro Ser Leu Ala Val Thr Leu Val Asp Asn His Asp Thr Ghi 
Pro Gly Gin Ser Leu Gin Ser Trp Val Glu Pro Trp Phe Lys Pro Leu Ala Tyr Ala Phe He Leu Thr 
Arg Gin Glu Gly Tyr Pro Cys Val Phe Tyr Gly Asp Tyr Tyr Gly He Pro Lys Tyr Asn He Pro Gly 
Leu Lys Ser Lys He Asp Pro Leu Leu He Ala Arg Arg Asp Tyr Ala Tyr Gly Thr Gin Arg Ay Tyr 
He Asp His Gin Asp He He Gly Trp Thr Arg Glu Gly He Asp Ser Lys Pro Asn Ser Gly Leu Ala AJa 
Leu He Thr Asp Gly Pro Gly Gly Ser Lys Trp Met Tyr Val Gly Lys Lys His Ala Gly Lys Val Phe 
Tyr Asp Leu tL Gly Asn Arg Ser Asp TTir Val Thr He Asn Ala Asp Gly Tip Gly Glu Pl'e Lys Val 
Asn Gly Gly Ser Val Ser He Trp Val Ala Lys Thr Ser Gin Val Thr Phe Thr Val Asn Asn A a Thr 
Thr He Ser Gly Gin Asn Val Tyr Val Val Gly Asn He Pro Glu Leu Gly Asn Trp Asn Tlu: Ala Asn 
Ala He Lys Met Thr Pro Ser Ser Tyr Pro Thr Trp Lys Ala Thr He Ala Leu Pro Gin Gly L>^Ala He 
Glu Phe Lys Phe He Lys Lys Asp Gin Ser Gly Asn Val Val Trp Glu Ser He Pro Asn Arg Thr Tyr 
Thr Val Pro Phe Leu Ser Thr Gly Ser Tyr Thr Ala Ser Trp Asn Val Pro 

SEQIDNO:129 ^ / w<,o,«ot«„ 

ttgcgttgccgccgtggcagggacgggtgttggtgcgggcggcgtaatgcgctgccgcgacacccgcgtgaacaaaataamtgaatoW^^^ 

aataSggggigfcaagaatgacaaaatctcgagagttgcggtgttcatggaaagtatttgttgttgggtgc 

tcttccgcSccLcgtattgatgcaaggcttctactgggacgccagtaccgg^^^^ 

ccaacyctaaaacgggcggggttcaccgccgtatggattcctccggtgcttaaaggggcttcagggggctattccaacgggtacgatcc^^^ 
tgacgactatgatatcggaagcaaggaccagaaaggtaccgtggcgacgcgatgggggacgcgagaagaactgcaacgtgccgtggccgt 
gatgcgcgcgaacggtctggatgtgtatgtggatctggtgctgaaccaccgcaacggggacgacgggaattggaattttcattacaaagatgc 
tacggcaaagtgggttacgggcggtttcaaaaggggttttacgattttcaccccaactacaacattcaggatgccaatgttccca^ 

% 

^ 1 Figure 16YY 
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cagcttcgggcgcgamagcccatgacaatccgtatgtggccgatggactgaaggctgcaggcgattggctgaccaaagccctcgatgttca 

gggatatcgictggattacgtgaaaggcatcagctacaccttcctgaaaagttatctgtcctatggggccatgaacggaaaatttgccgtcggtga 

afactgggatgccaaccgggatacgttgaactggtgggcgaacacggcgatggaagggcgggcccatgtgtttgattttgcgttgcgcgagg 

agctgaaaaacatgtgcaatgcggacgggtactacgacatgcgtcgattggaccacgcgggtctggtcggaatcgacccgtggaaggcggt 

gacgtttgtcgaaaaccatgatacggatcggcacgaccccatotacaataacaagcatttggcgtatgcctacatcttgacgtcggaagggtatc 

ceacggtgttctggaaggattactaccaatacggaatgaagccgatcatcgacaacctcatttggatccacgaacacattgcgtacggaacgac 

ccaagagcgttggaaagacgaagatgtctttgtgtatgagcggaccggaggcaagcggctattggtggggcttaacgacaatcgcgccacca 

gcaaaacggtcaccgtacagaccggctttggtgccaacgtggccttgcacgactacaccggcaacggccccgatctccgtaccgacgcctac 

eetcgegtaaccttgaccattcctgcaaacgggtacgtggcctattccgttccgggcatctccggatcctttgtgccggtcgagaaaaccgtgac 

gcaggagtttgccggggcgtccgacttggatattcgtccggccgataacacgcaatttgtgcaggtcgggcggatatacgccaaggcaaacaa 

gccggttacagcggaattgtattgggatgccaaagactggacgacctccacgtcgattctcctagaagtgcgttcggcttcgggaacgctcatc 

acgacaaagaccgtgacccaattgtcgtcccagggtacccgcgtttccttcacgccttcggctaccggatggtacgtcttttccattcgaagctat 

aacacgccttcgacgaacccaaagccggcctactggttaaaggtaacgtatacggcgccgcaattgcttcagtaa 

Me?Are Cys Arg Arg Gly Arg Asp Gly Cys Tip Cys Gly Arg Arg Asn Ala Leu Pro Arg His Pro 
Arg Glu Gin As^ Asn Met Asn Tyr Leu Asn Arg Met Gly Val Ser Arg Met TTu Lys Ser Arg Glu 
Leu Are Cys Ser Trp Lys Val Phe Val Val Gly Cys Leu Leu Tip Met Ala Trp Gly Ser Ser Ala Ser 
Ala Gly Val Leu Met Gin Gly Phe Tyr Trp Asp Ala Ser Thr Gly Thr Ser Asp Ser Trp Trp Thr His 
Leu Ala Lys Gin Ala Asn Gly Leu Lys Arg Ala Gly Phe Thr Ala Val Trp He Pro Pro Val Leu Lys 
Gly Ala Ser Gly Gly Tyr Ser Asn Gly Tyr Asp Pro Phe Asp Asp Tyr Asp He Gly Ser Lys Asp Gin 
Lys Gly Thr Val Ala Thr Arg Trp Gly Thr Arg Glu Glu Leu Gin Arg Ala Val Ala Val Met Arg Ala 
Asn Gly Leu Asp Val Tyr Val Asp Leu Val Leu Asn His Arg Asn Gly Asp Asp Gly Asn Tip Asn 
Phe His Tyr Lys Asp Ala Tyr Gly Lys Val Gly Tyr Gly Arg Phe Gin Lys Gly Phe Tyr Asp Phe His 
Pro Asn Tyr Asn He Gin Asp Ala Asn Val Pro Asn Glu Asp Ser Ser Phe Gly Arg Asp Leu Ala His 
Asp Asn Pro Tyr Val Ala Asp Gly Leu Lys Ala Ala Gly Asp Trp Leu Thr Lys Ala Leu Asp Val 
Gin Gly Tyr Arg Leu Asp Tyr Val Lys Gly He Ser Tyr Thr Phe Uu Lys Ser Tyr Leu Ser Tyr Gly 
Ala Met Asn Gly Lys Phe Ala Val Gly Glu Tyr Trp Asp Ala Asn Arg Asp Thr Leu Asn Trp Trp 
Ala Asn Thr Ala Met Glu Gly Arg Ala His Val Phe Asp Phe Ala Leu Arg Glu Glu Leu Lys Asn 
Met Cys Asn Ala Asp Gly Tyr Tyr Asp Met Arg Arg Leu Asp His Ala Gly Leu Val Gly He Asp 
Pro Trp Lys Ala Val Thr Phe Val Glu Asn His Asp Thr Asp Arg His Asp Pro He Tyr Asn Asn Lys 
His Leu Ala Tyr Ala Tyr He Leu Thr Ser Glu Gly Tyr Pro Thr Val Phe Trp Lys Asp Tyr Tyr Gin 
Tyr Gly Met Lys Pro He He Asp Asn Leu He Trp He His Glu His He Ala Tyr Gly Thr Thr Gin Glu 
Arg Trp Lys Asp Glu Asp Val Phe Val Tyr Glu Arg Thr Gly Gly Lys Arg Leu Leu Val Gly L^u 
Asn A^ Asn Arg Ala Thr Ser Lys Thr Val Thr Val Gin Thr Gly Phe Gly Ak Asn Val Ala Leu His 
Asp Tyr TTir Gly Asn Gly Pro Asp Leu Arg Thr Asp Ala Tyr Gly Arg Val Thr Leu Thr He Pro Ala 
Asn Gly Tyr Val Ala Tyr Ser Val Pro Gly He Ser Gly Ser Phe Val J^^^al Glu Lys TTir Val^Thr 
Gin Glu Phe Ala Gly Ala Ser Asp Leu Asp He Arg Pro Ala Asp Asn Thr Gin Phe Val Gin Val Gly 
Arg He Tyr Ala Lys Ala Asn Lys Pro Val Thr Ala Glu Leu Tyr Trp Asp Ala Lys Asp T^Thr Thr 
Ser Thr Ser He Leu Leu Glu Val Arg Ser Ala Ser Gly Thr Leu He Thr Thr Lys Val Thr Gin Leu 
Ser Ser Gin Gly Thr Arg Val Ser Phe Thr Pro Ser Ala Thr Gly Trp Tyr Val Phe Ser He Arg Ser Tyr 
Asn Thr Pro Ser Thr Asn Pro Lys Pro Ala Tyr Trp Leu Lys Val Thr Tyr TTir Ala Pro Gin Leu Leu 
Gin 

Scgcagcttticwattgccgccgcgctggcggcgcgcg 

atctcgacggcccaggcccagagtgcaccgcgcacggccttcgtgcatctgttcgaatggaagtggaccgacatcgcgcgcgagtgcgaga 
ccttcctcgggcccaagggcttcgcggcggtgcaggtgtcgcccccgaacgagcacaactgggtgaccagcggtgatggtgcaccttatccg 
teetggatgcgctaccagccggtgagctacagcctggaccgcagccgcagcggcacgcgcgccgagttccaggacatggtcaaccgatgc 
aatgccgtgggcgtgggcatctacgtggacgccgtgatcaatcacatgtccggcggcacgggcggcacctcgagcgctgggcgcagctgg 



Figure 16ZZ 
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agctatcacaactaccctgggctctatggccccaacgacttccaccagccggtgtgcagcatcaccaactacggggatgcgaacaatgtgcag 

cgttgcgagctctcgggcttgcaggacctggacactgggagcgcttatgtgcgcggcaagatcgccgactatctggtggatctggtcaacatg 

aggatcaagggcttccgggtggatgcggccaagcacatcagcccgaccgacctgggcgccatcatcgatgcggtcaacagccgcaccggc 

gcgaaccgccctttctggtttctggaggtgattggcgcggccggcgaggcagtgcagccgaaccagtacttctcgctcggcggcggccaggt 

caccgtgaccgagttcaactatgggaagcaaatcttcggcaagttcgccggtggcggccgtctggccgagctgcgcagcttcggtgaaacctg 

ggacctgatgcccagcagcaaagcgattgctttcatcgacaaccacgacaagcagcgcggtcatggcggcggtggcaactatctgacctacc 

accatggctcgacctacgatctggccaacatcttcatgctggcttggccttatggctacccggcgctgatgtccagctatgccttcaaccgcagc 

acggcctacgacacgagctttggcccgccacacgacagtggtggcgccacccgtggcccctgggatggtggcggcagccagccggcctgc 

ttcaaccagagcatcggtggctgggtgtgtgagcaccgctggcggggcatcgccaatatggtggccttccgcaacgccacgctgcccaactg 

gaccgtgaccgactggtgggacaacggcaacaaccagatcgctttcgggcggggtgacaagggcttcgtggtgatcaaccgcgaagacgc 

cgcgctgacgcgcaacttcaagaccagcctgccagccggccagtactgcgatgtcatctccggggacttcaacaatggtcagtgcacgggcc 

atgtggtgacggtcgatgccggcggctacgtgacgctgacggccgggcccaatggtgcggcggccatccacgtgggcgcccgtctggacg 

gcgcctctcagccgccgacgaccgcctcggtgacgttcaacgcgtcggccgataccttttggggacagaacctgttcgtcgtgggcaaccaca 

gcgcactgggcaactggtcgccggcggccgccaggccgatgacttggatttccggttcgggcacgcgcgggaactggcgcgcggtgctca 

atttgccggccaataccacctaccaatacaagttcatcaagaaggacggggctggaaacgtggtttgggagggcggtggcaatcgcgtcgtga 

ccacgccgtctgggggcggatcggtgagcacgggcggcaattggcagtag 

SEQIDNO:132 ^, ^ a, t tu 

Met Pro Gin Leu Tyr Pro Leu Pro Pro Arg Trp Arg Arg Ala Ala Arg Gin Gly Leu Ala Ala Leu Thr 
Leu Ala Thr Thr Ala Leu Gly He Ser Thr Ala Gin Ala Gin Ser Ala Pro Arg Thr Ala Phe Val His 
Leu Phe Glu Trp Lys Trp Thr Asp He Ala Arg Glu Cys Glu Thr Phe Leu Gly Pro Lys Gly Phe Ala 
Ala Val Gin Val Ser Pro Pro Asn Glu His Asn Trp Val Thr Ser Gly Asp Gly Ala Pro Tyr Pro Tip 
Trp Met Arg Tyr Gin Pro Val Ser Tyr Ser Leu Asp Arg Ser Arg Ser Gly Thr Arg Ala Glu Phe Gin 
Asp Met Val Asn Arg Cys Asn Ala Val Gly Val Gly He Tyr Val Asp Ala Val He Asn His Met Ser 
Gly Gly Thr Gly Gly Thr Ser Ser Ala Gly Arg Ser Trp Ser Tyr His Asn Tyr Pro Gly Leu Tyr Gly 
Pro Asn Asp Phe His Gin Pro Val Cys Ser He Thr Asn Tyr Gly Asp Ala Asn Asn Val Gin Arg Cys 
Glu Leu Ser Gly Leu Gin Asp Leu Asp TTir Gly Ser Ala Tyr Val Arg Gly Lys He Ala Asp Tyr Leu 
Val Asp Leu Val Asn Met Gly Val Lys Gly Phe Arg Val Asp Ala Ala Lys His He Ser Pro Thr Asp 
Leu Gly Ala He He Asp Ala Val Asn Ser Arg Thr Gly Ala Asn Arg Pro Phe Tip Phe Leu Glu Va 
He Gly Ala Ala Gly Glu Ala Val Gin Pro Asn Gin Tyr Phe Ser Leu Gly Gly Gly Gin Val TTir Val 
Thr Glu Phe Asn Tyr Gly Lys Gin He Phe Gly Lys Phe Ala Gly Gly Gly Arg Leu Ala Glu Leu Arg 
Ser Phe Gly Glu Thr Trp Gly Leu Met Pro Ser Ser Lys Ala He Ala Phe He Asp Asn His Asp Lys 
Gin Arg Gly His Gly Gly Gly Gly Asn Tyr Leu Thr Tyr His His Gly Ser ^^r Tyr Asp Leu AlaAsn 
He Phe Met Leu Ala Trp Pro Tyr Gly Tyr Pro Ala Leu Met Ser Ser Tyr Ala Phe Asn Arg Ser Thr 
Ala Tyr Asp Thr Ser Phe Gly Pro Pro His Asp Ser Gly Gly Ala Thr Arg Gly Pro Trp Asp Gly Gly 
Gly Ser Gin Pro Ala Cys Phe Asn Gin Ser He Gly Gly Trp Val Cys Glu His Arg Trp Arg Gly He 
Ala Asn Met Val Ala Phe Arg Asn Ala Thr Leu Pro Asn Trp Thr Val Thr Asp Trp Trp Asp Asn 
Gly Asn Asn Gin He Ala Phe Gly Arg Gly Asp Lys Gly Phe Val Val He Asn Arg Glu Asp Ala Ala 
Leu Thr Arg Asn Phe Lys Thr Ser Leu Pro Ala Gly Gin Tyr Cys Asp Val lie Ser Gly Asp Phe ^ 
Asn Gly Gin Cys Thr Gly His Val Val Thr Val Asp Ala Gly Gly Tyr Val Thr Leu Thr Ala Gly Pro 
Asn Gly Ala Ala Ala lie His Val Gly Ala Arg Leu Asp Gly Ala Ser Gin Pro Pro Thr Tlu Ala Ser 
Val Thr Phe Asn Ala Ser Ala Asp Thr Phe Trp Gly Gin Asn Leu Phe Val Val Gly Asn His Ser Ala 
Leu Gly Asn Trp Ser Pro Ala Ala Ala Arg Pro Met Thr Trp He Ser Gly Ser Gly Thr Arg Gly Asn 
Trp Arg Ala Val Leu Asn Leu Pro Ala Asn Thr Thr Tyr Gin Tyr Lys Phe He Lys Lys Asp Gly Ala 
Gly Asn Val Val Trp Glu Gly Gly Gly Asn Arg Val Val Thr Thr Pro Ser Gly Gly Gly Ser Val Ser 
Thr Gly Gly Asn Trp Gin 

atg?atfatgtgaialaagtatggttgtattattctataatt^ 

tcaacggaacaatgatgcaatatttcgaatgggatttaccgaatgatgggacgctttggacgaaagtaaaaaatgaagctaccaatctttcttcgct 



Figure 16 AAA 
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P115 



.,ti.r.ac^ttateectccctccagcatataaaggaacgagccaaagcgatgtc.ggatatggcgtgtacgatttatatgaccttggggaatt 
atgcagatgttgtamaatcataa^^^^^^^^ 



tatgattatttaatgttcgctgatttagatatggatcaccctgaagttgtgacagi 



agttaaaaaactggggaaaatggtatgtaaatacgacaaa 




SwLagtc^taacgccacaacaacaagtggacaaaacgtatatgttgttggcaacattccaga 

SEQ ID NO: 1 34 g^^. p^e Thr Pro 

f " I eu Pro AkTw^^^^^^^^ Tte Ser Gin Ser Asp Val Gly Tyr Gly Val Tyr Asp Leu 

mm^mm 

S^r Val Ser He ftp Val Ala Lys Thr Ser Asn Val Thr Phe Thr Val Asn Asn Ala Thr Thr Thr Ser 
Gly Gin A^n Val Tyr Val Val Gly Asn He Pro Glu Leu Gly Asn Ser Leu 



Figure 16BBB 
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ga 

SEQIDNO:136 t,, p^o Pro His Lvs He Thr He Gin Leu Set Asn Leu Leu Lys Cys 

Met Gin Tlir Ph= Ala Ser Ser Phe Tyi Leu f-ys ''i^^'L?! 1. i^o p^^^ Ser Tl^ Ala Oln Ala Asn 

Skl^-v^a^A-^!;j1^jM^£SEX^^^^^^^^^ 

Asn Gin Lys Gly Thr He Arg Thr Lys Tyr G V Thr Lys i m urn yr ^ 

Phe Asp Gly Th, ASP Tq. A»p Gl» Ser Lys Leu Asn Arg Ue^ yr y ^ 

Ala Tip Asp Trp Glu Val Asp Thr Glu Asn Gly Asn ' ■^^P > Asn Thr Thr Asn Val 

Me. ASP His Pro Glu Val V«' T^.'?" -Si^f;^;^^^ Trp Leu Thr Tyr Val 

Tyr Gly ASP Tyr Tyr Gly lie L^jJ^^^^f^^^.^^^^^^^ 5e Gly Trp Thr 

Ala Arg Are Asp Tyr Ala ^y'°^y^^;J^'\^^^i^^^C,^it^ Thr Asp Gly Pro Gly Gly Ser 

^;fT*Ss;;{v^i|K2»£^ 

^g,rrg^ca'iLggcgea.ac.g.c^^^^^^^^ 

ggccggggcggtcgagcttgaagatgtccagcggggagccgccgccg^^^^^ 



Figure 16CCC 
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„„to.trctccactceccceccgtgggatcgatgggctcgccccgggtgtcgtccgccaccrtgaagccgcggtgctcgttgcc 
gggccggggtgatcgtccgctcgcccgccgtg^^^^^ 




agaagaacacctcc^^^^^^^^^^^ 
cgtagaggtcggccgcgagagtggagccg g^^ g^^^^^^ 

gcggctccgggcctccccctgagacagctcggcgaccggcagccccgcgtcctccagaaaaggaa 
ctcgccgcacatccagaggaccccggtccttttgtacagccggtaaccggactggacttcggcgtccc 
accaeagctcgaaggagcgggcgacccactccacgtacagacggtcgggtccgtaggcgccgcggatgatccgcgtctcgccaccggag 



ctccgaccggagtatcctggaaaattcgaagaaggagatcgacatgcaatcgaacggaaacgtga 
Arg Thr Glu Thr 



^^^^^ 



Figure 16DDD 
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aactctatggcggttatcatgagtgatggtcctggcggaacaaagtggatgtacacaggttcaccgagcacacgttatgtcgataaactagfetatt 
cgtaccgaagaagtatggactaacgctagtggatgggccgaattcccagtgaacggcggatcggtttctgtttgggttggcgttaaataa 

Me?Lys T?r Phe Asn Leu Lys Pro Thr Leu Leu Pro Leu Thr Leu Leu Leu Ser Ser Pro Val Leu Ala 
Ala Gin Asn Gly Thr Met Met Gin Tyr Phe His Trp Tyr Val Pro Asn Asp Gly Ala Leu Trp Thr Gin 
Val Glu Asn Asn Ala Pro Ala Leu Ser Asp Asn Gly Phe Thr Ala Leu Trp Leu Pro Pro Ala Tyr Lys 
Gly Ala Gly Gly Ser Asn Asp Val Gly Tyr Gly Val Tyr Asp Met Tyr Asp Leu Gly Glu Phe Asp 
Gin Lys Gly Ser Val Arg Thr Lys Tyr Gly Thr Lys Asp Gin Tyr Leu Asn Ala lie Lys Ala Ala His 
Lys Asn Asn lie Gin He Tyr Gly Asp Val Val Phe Asn His Arg Gly Gly Ala Asp Gly Lys Ser Trp 
Val Asp Thr Lys Arg Val Asp Trp Asn Asn Arg Asn He Glu Leu Gly Asp Lys Trp He Glu Ala Trp 
Val Glu Phe Ser Phe Pro Gly Arg Asn Asp Lys Tyr Ser Asp Phe His Trp Thr Trp Tyr His Phe Asp 
Gly Val Asp Trp Asp Asp Ala Gly Lys Glu Lys Ala He Phe Lys Phe Lys Gly Asp Gly Lys Ala Trp 
Asp Trp Glu Val Ser Ser Glu Lys Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met Asp 
His Pro Glu Val Lys Gin Glu Leu Lys Asp Trp Gly Glu Trp Tyr Leu Asn Met Thr Gly Val Asp Gly 
Phe Arg Met Asp Ala Val Lys His He Lys Tyr Gin Tyr Leu Gin Glu Trp He Asp Tyr Leu Arg Lys 
Lys Thr Gly Lys Glu Leu Phe Thr Val Gly Glu Tyr Trp Asn Tyr Asp Val Asn Asn Leu His Asn 
Phe Met Thr Lys Thr Ser Gly Ser Met Ser Leu Phe Asp Ala Pro Leu His Met Asn Phe Tyr Asn Ala 
Ser Arg Ser Gly Gly Asn Phe Asp Met Arg Arg He Met Asp Gly Thr Leu Met Lys Asp Asn Pro 
Val Lys Ala Val Thr Leu Val Glu Asn His Asp Thr Gin Pro Leu Gin Ala Leu Glu Ser Pro Val Asp 
Trp Trp Phe Lys Pro Leu Ala Tyr Ala Phe He Leu Leu Arg Glu Glu Gly Tyr Pro Ser Val Phe Tyr 
Ala Asp Tyr Tyr Gly Ala Gin Tyr Ser Asp Lys Gly His Asp He Asn Met Val Lys Val Pro Tyr He 
Glu Gin Leu Val Lys Ala Arg Lys Asp Tyr Ala Tyr Gly Lys Gin His Ser Tyr Leu Asp His Trp Asp 
Val He Gly Trp Thr Arg Glu Gly Asp Ala Glu His Pro Asn Ser Met Ala Val He Met Ser Asp Gly 
Pro Gly Gly Thr Lys Trp Met Tyr Thr Gly Ser Pro Ser Thr Arg Tyr Val Asp Lys Leu Gly He Arg 
Thr Glu Glu Val Trp Thr Asn Ala Ser Gly Trp Ala Glu Phe Pro Val Asn Gly Gly Ser Val Ser Val 
Trp Val Gly Val Lys 

SEQIDNO:141 ^ « ^ 

atgaaaccaataaataccctactcatatccgcccttgctgtttgttctttcagttccgcgacttacgccgatactattttgcacgcgttcaattggaagt 

attcagatgtgacggccaacgcgaatcaaattgctcaagctggttataagaaagtgcttgttgcgcctgcaatgaaatcgagtggcagccaatgg 

tgcKctcgctatcaacctcaagatctacgcactatcgattctcctttgggcaataaacaagatttagccgcaatgattgccgcactcaaaggtgtg 

eecgtcgatgtgtatgccgatgtggtactcaaccatatggcgaatgaaagctggaagcgaagtgacttgaattaccctggcacagaagtgctaa 

Sgattatgctagccgttcaagctactatgctgaccagactctgtttggcaacctagcacaaggttatgtgtcagcgaacgactttc^^^ 

gcfgtattttagattggaacgaccctggtcatgttcagtattggcgtttgtgtggcgcagatggtgatgtaggtttacctgaccttgatccaaacaac 

rgggtggtttcacaacagcgtttgtatctgaaagcgctaaaagatatgggcatcaaagggttccgaattgatgcagtgaagcacatgagccaata 

cclLtcgatcaggtattcacgtctgaaattactgcgaacatgcatgtgtttggtgaagtgattactagcggtggagcagggaatagcggct^ 

aatcgttcttagcgccttacctgaataatactaatcactctgcctacgatttcccgctgtttgcatcgattcgctcggcattttctatggggggcggttt 

aaatcaactgcatgatcctaaagcgtacggtcaggcacttgatgataatcgctcgatcacctttgcgatcacacatgatattccaaccaatgacgg 

cttccgctaccaaattatggacccacaagacgagcagcttgcttacgcgtatatccttggtaaagacggtggcacgccgctgatctacagtgatg 

atcttcctgattctgaagacaaggataacggtcgttggggcaatgtttggaacagttcgacaatgaaaaacatgttgagcttccataacgcgatgc 

aaggcaaaacaatgacgatgatttctagcgaccattgcactttgttgtttaagcgtggcaaagaaggtgttgtgggtattaacaagtgtggtgaaa 

cgcgtggcg 

cgttaccatacgttcaatctaccaccacgcagtgcgcgtatgtttaagctgtag 

Me?Lys Pro lie Asn Thr Leu Leu He Ser Ala Leu Ala Val Cys Ser Phe Ser Ser Ala Thr Tyr Ala 
Asp tLt He Leu His Ala Phe Asn Trp Lys Tyr Ser Asp Val Thr Ala Asn Ala Asn Gin He Ala Gin 
Ala Gly Tyr Lys Lys Val Leu Val Ala Pro Ala Met Lys Ser Ser Gly Ser Gin Trp Trp Ala Arg Tyr 
lln Pro Gin Asp Leu Arg Thr He Asp Ser Pro Leu Gly Asn Lys Gin Asp Leu Ala Ala Met He Ala 



Figure 16EEE 
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Ala Leu Lys Gly Val Gly Val Asp Val Tyr Ala Asp Val Val Leu Asn His Met Ala Asn Glu Ser Tq, 
Ala Leu Lys uiy y f ^ ggr Ser Tyr Tyr 

rin m Leu Phe 5w Asn Leu Ala Gin Gly Tyr Val Ser Ala Asn Asp Phe His Pro Ala Gly 
C : n?Ser aITt "^^^^^^^ His Val Gin Tyr'^rp Arg Leu Cys Gly Ala Asp Gly Asp Val 

nv 1 Pro Asp Leu Asp Pro Asn Asn Trp Val Val Ser Gin Gin Arg Leu Tyr Leu Lys Ala Leu 
? ^ A M^t r iv lie Lvs GW Phe Arg lie Asp Ala Val Lys His Met Ser Gin Tyr Gin He Asp Gin 
Va? Phe m S^ Glu lie iSr^A^a A^n Met Hi^Val Phe Gly Glu Val lie Thr Ser Gly Gly Ala Gly 
I 1 Ser Tyr G^u Ser Phe Leu Ala Pro Tyr Leu Asn Asn Thr Asn His Ser Ala Tyr Asp Phe Pro 
feu Phe Ala Ser He Arg Ser Ala Phe Ser Met Gly Gly Gly Leu Asn Gin Leu H.s Asp Pro Lys Ala 
X r ^ 7\l Leu ASD Asp Asn Arg Ser He Thr Phe Ala He Thr His Asp He Pro Thr Asn Asp 

e A^^^ Tyr Gin H M ^A^r^ Asp Glu Gin Leu Ala Tyr Ala Tyr He I.u Gly LysAsp 

Arg Ser Ala Arg Met Phe Lys Leu 



ata?iaaeScL^^ccaaatccataacaaaatcacttct^^ 

^tt^catg^cra^^^^^^^^ 
tgaagtccaca 



gSacctlCgatcJ^^^^^^ 

Sataaaacacatgagcgattaccaaatcaaccaagtgtttacgccagacatcatcgcaggcttacatgtatttggtgaag^^^ 
ccagcacagcgagacct 



^, ■«)»■ I Figure 16FFF 



Appin No.^^81 ,872 Page 84 of 

Applicant^^Balter Callen et al. 

ENZYME^iwiNG ALPHA AMYLASE ACTIVITY AND 
METHODS OF USE THEREOF 



He Pro Thr Asn Asp Gly Phe Arg Tyr Gin He Met Asp Pro Thr Set Glu Lys Leu Ala Tyr Ala Tyr 
He Leu Gly Lys Asp Gly Gly Set Pro Leu He Tyr Ser Asp Ala Leu Asp Pro Ser Glu Asp Lys A^ 
Lvs Gly Arg Trp Arg Asp Val Trp Asn Gin Glu Tyr Met Val Asn Met He Ser Phe H.s Asn Lys Val 
Gin Gly Lys Ser Met Glu Val Met Tyr Ser Asp Gin Cys Leu Leu Val Phe Lys Arg Glu Lys Gin 
Gly Leu Val Gly He Asn Lys Cys Ala Glu Ser Arg Thr Tyr Thr He Asp H.s Arg Phe Glu Phe 
Asn Trp Tyr Gin Pro Tyr Asn Asp Thr Leu Ser Gin His Ser Glu Thr Phe Ser Ser Arg Tyr His Ala 
Leu Thr He Pro Ala Gin Thr Ala Arg Met Leu Ala Leu 

atetti^aa^gatttcggtagtctgtttattatttattttgcttm^ 

acattaatgcajattttgagtggtacgctccgaatgatgggaatcattggaatcgtttgcgttatgatgctgaaagm^ 
atctgtatggataccacctgcLtaaagggacttcgcaaaatgatgtagggtatggggcctatgam 

ggaLgJgcggacgaaatatgggacaaaggcacagttgaaatctgcaattgacgctttacataagcaaaacatcgacgtatacggtgatgta 

SatgaatcataLggtggggctgattatactgaaaccgtaacagctgttgaggtagaccgtaaca^ 

Sgtgcgtggacggi^actttccagggcgcagagatgcttattctaamcaaatggaaat^^^^ 

gaaggLggaaattaaaccgaatttataaatttaggggtataggtaaagcgtgggactgggaagtgtctagcg^ 

atgtatgcagatcttgattttgatcatccagatgttgcgaatgaaatgaaaagttggggaacgtggtatgcgaatgaatta^^ 

ttagatgctgttaaacatattgatcatgaatatttacgcgattgggtaaatcatgtcagacagcaaacggggaaagaaatgtttac^^^ 

attLcaaaatgatatccagactttaaacaattamggcgaaagtcaattataatcaatctgtatttgatgcaccgcttcattacaattttcattat^^ 

caacaggaaafgggaattatgatatgagaaatattttaaatggaacagtaatgaaaaatcatcctgcactcgcagttactctcgttgag^^^^^ 

ttctcaacctgggcaatcattggaatctgtagtaagtccgtggtttaagccgctggcatatgca 

tttttatggtgaSctatgggacaagcggaaatagtagttatgaaattccagcgttaaaagataaaattgatcc^^^^ 

ttgcataTggtacgcagcgtgattatttagaccatccagatgtgattggctggacaagagaaggagatagtgtacatgctaagtctg^ 

cattaatcicgaTggaccaggaggatcaaagtggatggatgttggaaag 



aaatac 

Me?L^u Lys Arg He Thr Val Val Cys Leu Leu Phe He Leu Leu Phe Pro Asn He Tyr Gly Arg Asn 
Lys Ala g7u Ala^Ala Thr He Asn Asn Gly Thr Leu Met Gin Tyr Phe Glu T^ Tyr A^ Pro Asn Asp 
Glv Asn His Tro Asn Arg Leu Arg Tyr Asp Ala Glu Ser Leu Ala His Lys Gly He Thr Ser Val Trp 
H^^o Pr^lla^Ty^^^yVG^^ Thr Ser Gin Asn Asp Val Gly Tyr Gly Ala Tyr Asp Leu T:^ Asp I^u 
"ty Glu Phe Asn G taLys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys Ala G^n Leu Lys Ser Ala He 
Asp Ala Leu His Lys Gin Asn He Asp Val Tyr Gly Asp Val Val Met ^fn His Lys Gly Gl^^^^^^ 
Tyr nir Glu Thr Val Thr Ala Val Glu Val Asp Arg Asn Asn Arg Asn G'"/^! ^er Gly Asp Tj^ 
Glu He Ser Ala Trp Thr Gly Phe Asn Phe Pro Gly Arg Arg Asp Ala Tyr Ser Asn Phe Lys Tn> Lys 
Trp Tyr His Phe Asp Gly "nir Asp Trp Asp Glu Gly Arg Lys Leu Asn Arg He Tyr Lys ^he Arg Gly 
Ik Gly Lyr Ala Trp Asp Trp Glu Val Ser Ser Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp 
L u Asp Phe Asp His 1^0 Asp Val Ala Asn Glu Met Lys Ser Trp Gly Thr Trp Tyr Ala Asn Glu Leu 
Asn Leu Asp Gly Phe Arg Leu Asp Ala Val Lys His He Asp His Glu Tyr Leu Arg Asp Jrp J/al Asn 
H s Val Arg^Gln Gin Tl. Gly Lys Glu Met Phe Thr Val Ala Glu Tyr Trp Gin Asn Asp He Gh. Thr 
Leu Asn aL Tyr Leu Ala Lys Val Asn Tyr Asn Gin Ser Val Phe Asp Ala Leu His Tyr Asn 
Phe His Tyr Ala Ser Thr Gly Asn Gly Asn Tyr Asp Met Arg Asn He Leu Asn Gly TTir Val Met Lys 
Asn His Pi^o Ala Leu Ala Val Thr Leu Val Glu Asn His Asp Ser Gin f Ser_Leu Glu Se^ 

Val Val Ser Pro Trp Phe Lys Pro Leu Ala Tyr Ala Phe lie Leu Thr Arg Ala G u Gly Tyr Pro Ser 
Va Phe Tyr Gly Asp Tyr f yr Gly Thr Ser Gly Asn Ser Ser Tyr Glu He Pro Ala Leu Lys Asp Lys 
He Asp Pr^Ile Lu L Ala Arg Lys Asn Phe Ala Tyr Gly Thr Gin Arg Asp Tyr Leu Asp H.s Pro 
Asp Val He Gly Trp Thr Arg Glu Gly Asp Ser Val His Ala Lys Ser Gly Leu Ala Ala Leu He Ser 
A?v G?y Pro GW ^y Ser Lys Trp Met Asp Val Gly Lys Asn Asn Ala Gly Glu Va Trp T^^Asp He 
^^r Gly Asn Gin Tli Asn fhr Val Thr He Asn Lys Asp Gly Ser Gly Gin Phe His Val Ser Gly Gly 
Ser Val Ser lie Tyr Val Gin Gin 



Figure 16GGG 
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Aod^BRfsV Walter Callen et al. 

ENZyISiES HAVING ALPHA AMYLASE ACTIVITY AND 

METHODS OF USE THEREOF 



ZLrSaLtEacttceattatgtctgggatgcaaatgagagtttcggaaagggtaattacggtaaggcactggaactcagtacctg^^^ 

fcTctcaS^^^^ 

caattcS^^ 

iaLcacae^^^^^^^ 



Lvs Asn Tw Pro Asp Gly Phe Ser Gly Ser Asp Phe His Gly Asp Cys Ser lie Asp Lys Ser Tyr 
SA4A:ISATnVa'lArUrCysAlaI.uSerGlyM^^^^ 

Thr rxln filu Lvs lie Ala Asp Tyr Leu Ala Ser Leu Met Asn Met Gly Yal Tyr Gly PheArg lie Asp 

Glv Sef Lys GW Phe Ty^ Ala Gin Asn Thr Thr Asn Ser Pro lie Thr Gin m Phe Ser Val Glu Val 
So Asp Gly Asn Ty, Cys Asp lie Leu Gly Thr Ser Asp Pro Lys Ser Asn Pro Cys Gly Ala Asp Val 
Val Val Sr Gly Gly Lys Ala Thr Phe Tlir Ik Pro Ala Lys Thr Ala Val Ala He Cys Thr Asp Ser 




Figure 16HHH 



METHODS OF USE THEREOF 



Acr^ Tm rvs Glv Lvs Glv Val Asp Pro Cys Glu Ser Asp Pro Thr Gly Ala Ala Cys Val Cys Lys Gly 

Va^Asn GW Va Cys^al Ser Trp Cys Asn Ala His Ser Ser Asn Glu Glu Cys Thr Cys 

V Uu Mr. ^1 aTh Asp Ala Asr, Cys Gin X.a Asp lie Glu Pro ^ Lys Gly Lys Leu Cys Tyr A^ 

r.?v Thr Ser Asn Gly Trp Lys Gin Asp Pro Leu Thr Tyr Asn Arg Lys Thr Gly Phe Tip Thr lie Asn 

? ^ l^. aTd GW Ala Gly Asp Thr Ser Gly Ala Gin Arg Phe Lys Val Thr Asp Gly Cys Ser Trp 

^ VaTT^I^Sel'sX Thr Ala Gly Lys Leu Asp Val Asn Thr Ser Ser ^ Gly Asp 

i, Vol ^.r I L Val Glv AsD Tyr Val Leu Ser He Asn Asp Lys Thr Met Glu Tyr Thr Phe Thr 

Lys Isp G u "al m aL^^^^^^^ P- Val Ala Ser Phe Thr Ala Thr Va, Asn Gly Leu ^ Val 

c m. Ai?A.n A,n Ser Ser Asp Pro Glu Asn Asp Glu Leu Thr Tyr Ser Trp Asn Phe Gly Asn Gly 

Lvs m t r ser G^Lys Afa ^^^^ Se^^^ ^hr Tyr Glu Glu Ser Gly Lys Tyr Thr Val Thr Leu Lys 
Lys Thr Ser ber urn i^ys jxi<x p^.^ g^^. Qjy 

Ser Isp T^ Gly Val Phe Glu Phe Phe Gly Ser Thr Ser Val Asp Leu Gin Ala Arg Glu Leu 



aS^R^al^aggtaaaacttcttagtmgctgt^^ 
^^fraSSatccamcagtggacatatgacaate^^^ 

SgSaa^S^^ 
rifgSaaLllaacTc^^^^ 



T3^ Asn T^^o Asp Gly Phe Thr Ser Asp Asp Phe His His Asn Asn Cys Ser He Gly Asn Asn 




Figure 16III 




ApplQllo' 10/081.872 

Ad Jm(s): Walter Callen et al. ^^t,v/itv a. 

EnMIs HAVING ALPHA AMYLASE ACTIVITY A 
METHODS OF USE THEREOF 



Ser Thr Arg Asn Lys lie Ala Asp Tyr Phe A a J^f "(3^^^ ^ys Thr Ala Thr Lys Ala Gly 

Asp Ala Ala Lys His Phe Ser Tyr Asp Asp He A p Ala Va^^ ^ 1„ p,o Asn 

Arg Arg Pro Pro Val Tyr Met Val lie Asn Pro Wy ^.^ j,^ p^, 

Lys Tyr Thr Trp He Asp Asn Ala Val Val J J^; ' ^ ^ ^la Glu Asn Ala Glu Val 

Asn Jly ser Gly Tyr Ala Lys A a Leu Asn Met GyLuG^^ Gin Asn 

Phe He Ser Asn His Asp Asn Glu Trp Arg Ly^^^^ ^ y > 

Asn Pro Asp Tyr His Leu Ab Gin Ser Trp L- Ab^^J ^ Gin Gin Ala H.s Asp Gin Gly 

Ser Ala Tyr Gin Phe Pro Val Phe Glu Asp Ser Cys Glu g p^^^ ^^^^ 

Gly Pro lie Gly Ala Ala Arg Cys Gly Gly Trp Leu g 

Ser Pro Arg Phe Ala Arg Ala Thr Arg Gly -"^r V^M^ ^ Thr His Thr Phe 

Trp Phe Asn Arg Gly Ser Lys Gly Phe Tyr A>a Gh. Asn 1 h^ y^ 

Ser Val Glu Leu Pro Asp Gly Asn Tyr Cys Asp He Leu Uiy ^ ^ j,^ 

Gly Ala Asp Val Thr Val Ser Gly ^/y Ak ^^^^^^^ Asp Pro Thr Gly Ser Ala Cys 

Cys Thr Asp Glu Lys Trp Cys Gly ^ ly Va Asp Pro Cys u H^^^ ^.^ 

Val Cys Lys Gly Glu Thr Thr Val Asn G^y Jal C^^^^^^^ ^ He Glu Pro Thr Lys Gly Lys 

Glu Cys Ala Cys Val Leu Asri Pro Asn Aj /^a G^u C^ys Gin A p 

Leu Cys Tyr Val Gly Thr Ser Asn Lys Trp GlnJihoFro^ ^ p^^ ^ 

Trp T^r Leu Asn Val Glu Leu Asp Gly Lys Qy Mp ^^^^^ ^ 

a7p Gly Cys Ser Trp Gin Gly Jhr Val T)^ Gly^er Ser G^ Va G y ^^^.^^^ ^^^^ 
Ser Ala Thr Gly Asp Glu ^er Leu^r Glj Ly^^^^^ ^ p^^ Lys 

Glu Tyr Thr Phe He Pro Ala Gly Ser Gly Asn Lys Jro Pro Va^ a 

Asp L^u Thr Val Ser Phe Val Asn Asn S- Ser A p ^-^J^^^^^p ^ys Ala Gly Lys Tyr 
Phe Gly Asn Gly Lys Thr Ser Ser Glu ^ys Asn Pro Ser Vai^l ^ Leu Glu He Asp Leu Thr Ser 
Val Ser Leu Lys Val Thr Asp Thr Ala Asn Asn TTir Asp 1 wm.^ Leu Leu 

Pro Val Asn Gly Lys Tyr Ser Lys Val A^ V^J Arg GJy Ser H^^^^ ^ J 

Thr Arg Asn Gly Ser Glu Trp Thr Gly lie ^'"/Q^^/^'^'^'-j^' Gly Glu Ala Leu Thr Ala Ser Gly 

Gly Asp Val Asp Cys Thr Gly 



ccagcattcatcgttcggcaccgaag 
tgggtaccacagtcggcctataccggcagcag«w..--.66^™ 
aSctacggtcgttcatcagtacctacaag^^^^^^^ 
ggtggamcccggccgagacctacaacggtgtaacctetcagaiggw^^^^ 



cttgggcaaatcaaaacggctacagtctctccrccaa.g^^^^^^ 
gaacgtgcagaaatcggttcttgcctacaccaaatoU^tg^ga^^^^^^ 
Lgcatgtagccgacucaacaccaatgccggc^^^^^^^^ 
acagcaccaaaaagagcgatgtgccgca^^^^^^^^^ 




acciactgcaaggaagagatcaagaatctcatcgaggc^^^^^^^^ 

tgcagcctacatcggacgtaccgtaacaggtacgaacggcacct^^^^^^ 

Rattctctcaggcaaaaactataaatactacgtacteaacacgctcgaggctccc^^ 

Litaacg'^ccgctcatcgccatatcggccgatg^^^^^^^^^^^^^ 
gccgtaaccagcggaacggaactgaccacacttcggacg^^^^^^^^ 



Figure 16JJJ 




METHODS OF USE THEREOF 

ggtacacgcagtcgttcc.gattccpagaacgtggaciaig^g^^^ 
accggcatgaaggccgatgtctggacat^ttaac^^^^^^^ 

ggtttggggggcttgtacaccatcagctgctcctcgtcggg 

Tyr Thr Gly Ser Ser Thr Ser Met G ly Ty^^.^Pf,7Lv3 xhr Gly He He Ala Asp Val Val 

Thr Glu Glu Gin Leu Arg Ser Phe ^e'" Tlu Ty^^^^^^^^^ TT^ Tyr Asn Gly Val Thr Tyr 

Val Asn His Arg Lys Asn Val Ser Asn Tn'^^'^^'P j^^'J^^^^^ . ,„ Trp Ala Asn Gin Asn 

Thr Asp Gly Thr Asp Pro TTu A ^J^/^^ ^/^^^^^^^ ^^J^^ He Gin Ser Arg Thr Phe 
Asp Ala Val Leu Lys Val Leu ^eu ^er^^^ g Leu 

Phe Gin Ala Ala Asn Thr G^^)^^^^;^,^^^^^^^^^^^ He Asn Gly Asn Trp Pro Gly Thr 
Asn Pro Leu Phe Ala Tyr Val Trp Ala uiy rro ^P£^ jj Lys Asn 

Lys Uu m AU Th, ne T^^^^^-^f- '^^'r^^Xay ^^^^ Asp Val m Gly 

,aggaagg.aa,U^.cg— ^^^^^^^ 



Figure 16KKK 
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Ape' 
Apif 

EN2 .... 

METHODS OF USE THEREOF 



aacaesaaatRggaattatgatatgagaaa'attttaaatggaacagtaatgaaaaatcaccctgcactcgcagttactctcgttgaga^^^^^^^^ 
^^"^^^f^^^!^',';„^atctotaetaagtccgtggmaagccgctggcatatgcam 

aaaSaacafttaataa^a^gatgggg^ 

SEQ ID NO: 70 p^^^ q,^ Qly 

Met Leu Lys Arg Thr Va '^^ ^y^ ^^ ':^^ ^eu Met Gin Tyr Phe Glu Trp Tyr Ala Pro Asn Asp 

T Ti,r ri,. ThT Val Thr Ala Val Glu Val Asp Arg Asn Asn Arg Asn He Glu Val bet uiy Asp lyr 
Sn^^ A^T^^T^^^^ Phe Pro Gly Arg Gly Asp Ala Tyr Ser Asn Phe Lys T^) Lys 

?!r Phe Asp Gly Thr Asp Trp Asp Glu Gly Arg Lys Leu Asn Arg lie Tyr Lys Phe Arg Gly 
V?l I^o Lvs Ala Tm Asp Tr^ Glu vTl Ser Ser Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp 
Li ASP P^e A^ hTs Pr^ a7p Val Ala Asn Glu Met Lys Asn Trp Gly Thr Trp Tyr Ala Asn Glu 
Leu Asn Leu Asp Gly Phe Arg Leu Asp Ala Val Lys His He Asp His Glu Tyr Leu Arg Asp Trp Val 

aZ Gly P o (^^ Sy^ Ays T^^^^^^^ Asp v'al Gly Lys Asn Asn Ala Gly Val Jrp Tyr f p 1^ 
m Gl!y Asn gI ^ Asn L Z Thr He Asn Lys Asp Gly Trp Gly Gin Phe Tyr Val Ser Gly Gly 
Ser Val Ser He Tyr Val Gin Arg 

ScaatSatgfaagcgattgcaaaaa^^^ 

ttgccncaanaaigi.daB^6 6 ^tt,,f,=.t«aaaatraaaaBBCBcaaacagfiaaataaagacggaattttttatgaact 

atgagcttatcaacaaacatacaag 



ScSa^agcSggagLccagtatataacattgatcam^^^ 
gaattaggagcaaaaaaggaaaaatcaacattagtaattccagcgaatacgacagtgctagtaaagtaa 



Figure 16LLL 



METHODS OF USE THEREOF 



Spfo Ma Se. Asp Cys Lys ^^^^ ^^O^^AYaM U^^^^^^ 

Ala Leu Ala Leu Ser Leu Pro ^f^^^^^^^; As^^^^^^ Tyr Glu Leu Tyr Val Asn Ser Phe 

Asn Lys Gly Gin Lys A a Gin Th G ly A n Lys Asp G ly I V 

Tyr Asp Thr Asp Ser Asn Gly J^'y ^^P^^^^^ ^ly He Trp Met Met Pro He Asn Thr Ser 

Asp Gly Asn Pro Pro^Gln Tyr Gly Ser Leu Gin Asp 

Pro Ser Tyr H.s Ly^^yr Asp Va T^^^^ P ^.^ 

'ZvTZ'^l^sW(^^^^>^ ser ser G^Uu 0,y Ala Lys LysGIa Lys Scr m Leu 
Val He Pro Ala Asn Thr Thr Val Leu Val Lys 

ra:laS.acaagSca«a.^^^ 



agtcgacatggatgagcgatgatgatatccgtttaggctgggcg^^^^^^^ 
aggcggaaatggtgtgagattcccgggg^^^^^^ 

atttcacaatgtgatggctggacagcctgaggaactctcgaacccaaaiggaa<i B 6 
tgctggcaaatgcaggttcatcctctgtttotatcaatacgccaac^^^^^^ 
agtaaatgacggtaaactgacaggcacgatcaatgccaggtctgtggc^^^^^ 
aattacaaaacaggtgtaacacattctttcaatgatcaa^^^^^^^^^^ 




Figure 16MMM 



Appin^^: '0/06 1.672 
SS-HO^S OF USE THEREOF 



Leu Gin Asp Ser Ala Set Arg Asp ^la Ser Tyr Ala Asn i jr i ^ 
Arg Ser Val Ala Val Leu Tyr Pro Asp A p ^la Lys Ak Pro H^s ^ ^ 

Kaagc.g«ataa.agataa«««gCM^Wt»caBm^^^^^ 
gcaagUlggcalaaagclccaMcggagagtattttulgpacgtmM^a^ g s 

!gaaa.ganaacgKgggaaa«t|ggctt.agc^8gcg«^^^^^ 



M ?nn'!S lie Ala Lys Lys Gly Asp Glu Thr Met Lys Gly Lys Lys Trp T^rAla Leu Ala Leu Thr 



\ Figure 16NNN 
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ffiJil~?r^VUASE ACTMTV AND 
METHODS OF USE THEREOF 



Glv AsD Leu Lys Gly Leu Thr Gin Lys Leu Asp Tyr Leu Asn Asp Gly Asn Ser His Thir Lys Asn 
Gly Asp Leu Lys uiy y Lys Tyr Asp Val 

p ? T; Asn Pro Gin Tyr Gly Asn Leu Gin Asp Phe Arg Lys Leu Met Lys Glu Ala 

Y vs Are A^D Val Lys Val He Met Asp Leu Val Val Asn His Thr Ser Ser Glu H.s Pro Trp Phe 

G n Ala Ala Leu Lys Asp Lys Asn Ser Lys Tyr Arg Asp Tyr Tyr He Trp Ala Asp Lys Asn Thr Asp 
Gin Ala ^la Leu l^s Asp y ^ 

Th^ pt\'i Giu g"^^^^^^^^^ l7o a1p?1u Asn Tyr A^p Asn L Glu Val Arg Lys Glu Met He Asn Val 

riv Lvs P^e Trp Leu Lys Gin Gly Val Asp Gly Phe Arg Leu Asp Ala Ala Leu H.s He Phe Lys Gly 

Gin m Pm Glu g" aL Lys Lys Asn He Val Trp Trp Asn Glu Phe Arg Asp Ala Met Lys Lys Glu 

A n^S^ A^n Val Tyr Leu L Gly Glu Val Trp Asp Gin Pro Glu Val Val Ala Pro Tyr Tyr Gin Ser 

Le^ a 'p Ser Leu Phe Asn Phe Asp Leu Ala Gly Lys He Val Asn Ser Val Lys Ser Gly Asn Asp Gin 

G W He Ala Thr Ala Ala Ala Ala Thr Asp Glu Leu Phe Lys Ser Tyr Asn Pro Asn Lys He Asp Gly 

K ii^u?:: Asn His Asp Gin Asn Arg Val Met Ser Glu Leu Ser Oly As. V^^^ Ala L^s 

Ser Ala Ala Ser He Leu Leu Thr Leu Pro Gly Asn Pro Tyr He Tyr Tyr Gly Glu Glu He Gly Met 1 hr 

gTv Glu Lys Pro Asp Glu Leu He Arg Glu Pro Phe Arg Trp Tyr Glu Gly Asn Gly Leu Gly Gin Thr 
Gly Glu Lys m Asp u b ^ ^ j^^^ q,^ Lys 

AsSTeu Uu rsn His lie Arg vJl Arg Gin Gin His Glu Glu Leu Val Lys Gly 

A^p Ser Leu Asn ms ly g ^ Lys Gly Lys Ser He 

S vI?T^l Hfs Asn I e le Asn ctn P^ Val Lys Val Ser vll Thr Ala Lys Gly Lys Leu He Phe Ala 
ler Gli lys G^ATa Lys L;^Val Lys Asn G Inleu Val Val Pro Ala Asn Thr Thr Val Leu He Lys 



ttSaL^aaggggatgaaacgatgaaagggaaaaaatggacagctttagctctaacactgccgct 
Sacatg7gaS^aggfc^^^^^ 

gatgccggtcaacccttctcccagctatcataaatatgatgtaacggactattataatattgatccgca 



tgatgaaagaagcagataaac 



ttgaatgaaaaaggatcttggggacagcaagtatggca 



ScaTcggr^^^ 
SfaSiSSLgagttaatc^^ 

fitgSSaSagtaaaag^^^^^ 
aSSStcaim^^^^^ 

caaaaatcagcttgtgattccggcgaatacaacggttttaataaaataa 

Me?G?n L?s [ys Gly Asp Glu Thr Met Lys Gly Lys Lys Trp Thr Ala Leu Ala Leu Thr Leu Pro 
Leu Ala Ala Ser Leu Ser Thr Gly Val His Ala Glu Thr Val His Lys Gly Lys Ser Pro Thr Ala Asp 
Lvs A n Glv Val Phe Tw Glu Val Tyr Val Asn Ser Phe Tyr Asp Ala Asn Lys Asp Gly H.s Gly Asp 
L^: tTs Gly Leu ll Lys Leu /sp Tyr Leu Asn Asp Gly Asn Ser His TJr ^ys Asn A^^^^ 
Gin Val Asn Glv He Trp Met Met Pro Val Asn Pro Ser Pro Ser Tyr H.s Lys Tyr Asp Val Thr Asp 

Tvr Asn He A p Pm Gin Tyr Gly Asn Leu Gin Asp Phe Arg Lys Leu Met Lys Glu Ala Asp 
lys I^g Asp VafSs ?ln^ Met Asp Leu Val Val Asn His Thr Ser Ser Glu H.s Trp Phe G,n 
Ala Alf Le^ Lys Asp Lys Asn Ser Lys Tyr Arg Asp Tyr Tyr He Trp AU Asp Lys Asn Thr Asp Leu 
Asn Glu Lys Gly Scr Trp Gly Gin Gin Val Trp His Lys Ala Pro Asn Gly Glu Tyr Phe Tyr Gly Thr 



Figure 16000 



ApplQiip.: 1 0/081 .872 "^age 1 1G 

Add^ws): Walter Callen et al. 

ENiWs HAVING ALPHA AMYLASE ACTIVITY ANI^ 
METHODS OF USE THEREOF 



Lys Phe Trp Leu Lys Gin Gly Val Asp Gly rne Atg v 

Tl.r Pro Glu Gly Ala ^ys A- Leu Leu A n G lu Phe Axg A p^^^ 

Asn Pro Asn Val Tyr I^^Gly G^^^^^^^^^^^ Lys Ser Gly Asr. Asp Gin 



caacggaattggacaaaclagclgggaaaoacctj--^^ 
ccttgmaaKattaccgtgaa.Jg«cgtp^^^^^^^ 

fa?A"S?SLy?As„ Cy» S« G,„ Phe M« O.n 11- A^- L^^^^ ^.Tatv^HfA^rcr 
Phe Tyr Asp Ala Asn Lys Asp Gly His Gly Asp Leu Lys 



Figure 16PPP 
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S*v«G?LPrAMVl^SE ACTIVITY AND 
METHODS OF USE THEREOF 



Leu Phe Lys Ser Tyr Asn Pro Asn Lys lie Asp Gly He Phe Leu Thr Asn His Asp G^n Asn Arg Vul 
Met Ser Glu Leu S^r Gly Asp Val Asn Lys Ala Lys Ser Ala Ala Ser He Leu Leu Thr Leu Pro Gly 
Asn Pro Ty^ He Tyr Tyr Gly Glu Glu He Gly Met Thr Gly Glu Lys Pro Asp Glu Leu He Arg Glu 
Pro Phe Mg T^T^r Glu Gly Asn Gly He Gly Gin Thr Ser Trp Glu Tlir Pro Val Tyr Asn Lys Gly 
Glv Asn Gly vTl Ser Val Glu Ala Gin Thr Lys Gin Lys Asp Ser Leu Leu Asn H.s Tyr Arg Glu Met 
H aTvh Arg Gin Gin His Glu Glu Leu Val Lys Gly Thr Leu Gin Ser He Ser Val Asp Ser Lys 
A v!l Val Ala Tvr Ser Arg Thr Tyr Lys Gly Lys Ser He Ser Val Tyr His Asn He Ser Asn Gin Pro 
Va" Lyi Val Ser mI mI Lys GV, Asn Leu He Phe Ala Ser Glu Lys Gly Ala Lys Lys Val Lys 
Asn Gin Leu Val He Pro Ala Asn Ala Thr Val Leu He Lys 

LSI^eJ^c^lacgacgggctgcattggaaccgac^^^^ 

eaStacgggacgaLgcgcagctccagaccgccatctcgaacttgcgcggtaaagggatcggtgtgtacg 
fLaaSggggccgattat^^^^ 

aScglttggaticggtcaaacatatcagccactcgt^^^^^ 
fSccgagtattggaagaacgatctcggtgccatcaacgactatctgtat^^^^^ 

aggctcggtctcgatttatacgcaacaataa 

A iZ V CAv Ala Asp Tyr Thr Glu Ser Val Gin Ala He Glu Val Asn Pro Ser Asn Arg Asn 
? ^ ?i^riv (^lu T^ GW He Se^^ Ala Trp Thr Gly Phe Asn Phe Ala Gly Arg Asn Asn Thr 

? Sr P^Phe Lvs ?m IS ?m H s Z Asp Gly i Asp Trp Asp Gin Ser Arg Ser Leu Ser 
nt ^^L^s Phe IZ sJr -nS^Gly Lys Ala T^Asp Thr Asp Val Ser Asn Glu Asn Gly Asn Tyr 

Asn T^r ^u Me^T^^^^^ Glu His ^o Glu Val Arg Gin Glu Met Lys Asn Trp 

T:^^^; l;s a'^ AspITu'S y^^^^^^^ Leu Tyr L^ys ^hr Gly Tyr ^ His Ser Val Phe 

nl Pro Asn Met Ser Gly Thr Leu Gin Pro He Leu Lys Ala Arg Lys Asp Phe Ala Tyr Gly Thr Gin 

Gly Glu Val Trp Lys Asp Met Thr Asn Asn Asn Ala Arg Leu Val Thr He Asn Ala Asp Oiy irp u y 
Gin Phe Phe Val Asn Gly Gly Ser Val Ser He Tyr Thr Gin Gin 



Figure 16QQQ 



Appl.^ 10/081 ,872 Page 9^16 

AddI^H^): Walter Callen et al. ^^,r^^ 
ENzSE HAVING ALPHA AMYLASE ACTIVITY AND 
METHODS OF USE THEREOF 



SEQIDNO:165 ^ ^ „ 

atecagtatttcgagtggtacgtgccaaatgatggggaacattggaatcgtttgcgtaatgatgctgaaaatttagctcataaaggaattacatctgt 

atggataccacccgtatataaaggaacttcacaaaatgatgtagggtatggagtgtatgatgtatatgatttgggagaattcaatcaaaaaggaac 

eatacggacaaaatatgggacaaaagcacaattaaaatctgcaattgaggctttacataatcaaaatatcgatgtatacggtgatgttgttatgaac 

cataaaggtggggcagattatactgaggttgtaacagccgttgaggtagaccgtaacaatcgaaatattgaaacatcgagtgattatcaaatagat 

ecgtggacgggatttgattttccaggacgcagggactcctattctaattttaaatggagatggtttcattttgatggaacagattgggatgagggaa 

ggaaattaaatagaatttataaatttaaaggcgtaggtaaagcttgggactgggaagtgtctagtgagaatggtaactatgattatttaatgtatgca 

gatcttgatttcgatcatcctgaagttgcaaatgaaatgaaaaactggggaacctggtatgcggacgaattaaatttagatggctttcgtttagacg 

cagttaaacatattgaccatgagtatcttcgtgattgggtaaatcatgttagaaagcaaacggggaaggaaatgtttacagtagctgaatattggca 

aaatgatattcgtactttaaacaattatttagggaaagtaaattataatcaatctgtgttcgatgcacctcttcattataattttcattatgcttcaacagg 

gaatggaaattatgatatgaggaatattttaaagggtacggtagtagaaagtcatcctacacttgctgttactcttgttgagaatcatgattctcagcc 

rggacagtcattagaatctgttgtgagtccttggtttaagccgttggcctatgcatttattttaacgcgtgcagaagggtatccttctgttttttatggag 

amctarggcacaaatggaaatagtagttatgaaattccaacgttaaaggataaaattgatccaattctgacggcacgaaaaaactttgcatatgg 

tacgcaacatgattatttagaccatccagatgtgattggctggacaagagaaggggatagtatacatgctaattctggtttagcaacattaatctctg 

atggaccaggaggatcaaaatggatgaatgttggaaagaacaacgcaggggaaatatggtacgatattacgggcaatcaaacaaatactgtaa 

cgattaataaagatggatgggggcagttccatgtaaatgggggctctgtttcaatatatgttcagaagtaa 

SEQIDNO:166 ^ . * a ai 

Met Gin Tyr Phe Glu Trp Tyr Val Pro Asn Asp Gly Glu His Trp Asn Arg Leu Arg Asn Asp Ala 
Glu Asn Leu Ala His Lys Gly He Thr Ser Val Trp He Pro Pro Val Tyr Lys Gly Thr Ser Gin Asn 
Asp Val Gly Tyr Gly Val Tyr Asp Val Tyr Asp Leu Gly Glu Phe Asn Gin Lys Gly Thr He Arg Thr 
Lvs Tyr Gly Thr Lys Ala Gin Leu Lys Ser Ala He Glu Ala Leu His Asn Gin Asn He Asp Val Tyr 
Gly Asp Val Val Met Asn His Lys Gly Gly Ala Asp Tyr Thr Glu Val Val Ala Val Glu Val Asp 
Arg Asn Asn Arg Asn He Glu Thr Ser Ser Asp Tyr Gin He Asp Ala Trp Thr Gly Phe Asp Phe Pro 
Gly Arg Arg Asp Ser Tyr Ser Asn Phe Lys Trp Arg Trp Phe His Phe Asp Gly Thr Asp Trp Asp Glu 
Gly Arg Lys Leu Asn Arg He Tyr Lys Phe Lys Gly Val Gly Lys Ala Trp Asp Trp Glu Val Ser Ser 
Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Phe Asp His Pro Glu Val Ala Asn 
Glu Met Lys Asn Trp Gly Thr Trp Tyr Ala Asp Glu Leu Asn Leu Asp Gly Phe Arg Leu Asp Ala 
Val Lys His He Asp His Glu Tyr Leu Arg Asp Trp Val Asn His Val Arg Lys Gin Thr Gly Lys Glu 
Met Phe Thr Val Ala Glu Tyr Trp Gin Asn Asp He Arg Thr Leu Asn Asn Tyr Leu Gly Lys Val Asn 
Tyr Asn Gin Ser Val Phe Asp Ala Pro Leu His Tyr Asn Phe His Tyr Ala Ser TTir Gly A^n Gly Asn 
Tyr Asp Met Arg Asn He Leu Lys Gly Thr Val Val Glu Ser His Pro Thr Leu Ala Val Thr Leu Val 
Glu Asn His Asp Ser Gin Pro Gly Ghi Ser Leu Glu Ser Val Val Ser Pto Trp Phe Lys Pro Leu Ala 
Tyr Ala Phe He Leu Thr Arg Ala Glu Gly Tyr Pro Ser Val Phe Tyr Gly Asp Tyr Tyr Gly Thr Asn 
Gly Asn Ser Ser Tyr Glu He Pro Thr Leu Lys Asp Lys lie Asp Pro lie Leu Thr Ala Arg Lys Asn 
Phe Ala Tyr Gly Thr Gin His Asp Tyr Leu Asp His Pro Asp Val He Gly Trp Tto Arg Glu Gly Asp 
Ser He His Ala Asn Ser Gly Leu Ala Thr Leu He Ser Asp Gly Pro Gly^Gly Ser Tip Met Asn 
Val Gly Lys Asn Asn Ala Gly Glu He Trp Tyr Asp He Thr Gly Asn Gin Thr Asn Tin Val Thr lie 
Asn Lys Asp Gly Trp Gly Gin Phe His Val Asn Gly Gly Ser Val Ser He Tyr Val Gin Lys 

atg?aiacgattgiaLaaaggggatgaaacgatgaaagggaaaaaatggacagctt^ 

acaggcgttcacgccgaaaccgtacataaaggtaaatctccaacagcagataaaaacggtgtattttatgaggtgtatgtaaactctttttacgatg 

caaataaa 



ttttcgcaaactgatgaaagaagcagataaacgagatgtaaaagtcattatggacctcgttgtgaatcatacgagcagtgaacacccttggtttc 
aagctgcattaaaagataaaaacagcaagtacagagattactatatctgggctgataaaaataccgacttgaatgaaaaaggatcttggggaca 
gcaaiatggcataaagccccaaacggagagtatttttacggaacgttttgggaaggaatgccggacttaaattacgataatcctgaagtaagaa 
Lgaaatgattaacgtaggaaagttttggctaaagcaaggagttgacgggttccgtctagatgctgcgcttcatatttttaaaggccaaacacctg 



a 

aa 



Figure 16RRR 



g^|081 ,872 PaQ® 
ir^^Walter Callen et al. 

dESmVING ALPHA AMYLASE ACTIVITY AND 



Appin N 
Applicai 

ENZYME 

METHODS OF USE THEREOF 



aaggcgctaagaaaaatctcctgtggtggaatgaatttagagatgcaatgaaaaaggaaaaccctaacgtatatctaacgggtgaagtatggga 
tcaaccggaagtagtagctccttactatcaatcgcttgattctttatttaactttgatttagcaggaaagattgtaaactctgtaaaatcaggaaatgat 
caaggaatcgcgactgcagcagcggcaacggatgaactgttcaaatcatacaatccaaataaaattgacggtattttcttaaccaaccatgacca 
aaatogcgtcatgagtgagctaagcggcgatgtgaataaagcaaagtcagctgcctctatcttacttacgcttcctggcaacccgtatatttattac 
ggtgaagaaatcggcatgaccggtgaaaagcctgatgagttaatccgtgaaccgttccgctggtacgaaggaaacggacttggacaaaccag 
ctgggaaacacctgtatacaacaaaggcggcaacggcgtgtctgtagaagcacaaacaaaacaaaaggactctttgttaaatcattaccgtgaa 
atgattcgcgtgcgtcagcagcacgaagagttagtaaaaggaacgcttcaatctatttcagtagacagtaaagaagtcgttgcctatagccgcac 
gtataaaggcafatcgattagcgtgtatcataatatttcaaatcaaccggtaaaagtatctgtagcagcaaaaggtaaattgatttttggtagtgaaa 
aaggtgctaagaaagtcaaaaatcagcttgtgattccggcgaatacaacggttttaataaaataa 



SEQIDNO:168 ^ ^ r *i r -ru 

Met Gin Thr lie Ala Lys Lys Gly Asp Glu Thr Met Lys Gly Lys Lys Tip Thr Ala Leu Ala Leu Thr 
Leu Pro Leu Ala Ala Ser Leu Ser Thr Gly Val His Ala Glu Thr Val His Lys Gly Lys Ser Pro Thr 
Ala Asp Lys Asn Gly Val Phe Tyr Glu Val Tyr Val Asn Ser Phe Tyr Asp Ala Asn Lys Asp Gly His 
Gly Asp Leu Lys Gly Leu TTir Gin Lys Leu Asp Tyr Leu Asn Asp Gly Asn Ser His Thr Lys Asn 
Asp Leu Gin Val Asn Gly He Trp Met Met Pro Val Asn Pro Ser Pro Ser Tyr His Lys Tyr Asp Val 
Thr Asp Tyr Tyr Asn He Asp Pro Gin Tyr Gly Asn Leu Gin Asp Phe Arg Lys Leu Met Lys du Ala 
Asp Lys Arg Asp Val Lys Val He Met Asp Leu Val Val Asn His Thr Ser Ser Glu His Pro Trp Phe 
Gin Ala Ala Leu Lys Asp Lys Asn Ser Lys Tyr Arg Asp Tyr Tyr He Trp Ala Asp Lys Asn Thr Asp 
Leu Asn Glu Lys Gly Ser Trp Gly Gin Gin Val Trp His Lys Ala Pro Asn Gly Glu Tyr Phe Tyr Gly 
Thr Phe Trp Glu Gly Met Pro Asp Leu Asn Tyr Asp Asn Pro Glu Val Arg Lys Glu Met He Asn Val 
Gly Lys Phe Trp Leu Lys Gin Gly Val Asp Gly Phe Arg Leu Asp Ala Ala Leu His He Phe Lys Gly 
Gin Thr Pro Glu Gly Ala Lys Lys Asn Leu Leu Trp Trp Asn Glu Phe Arg Asp Ala Met Lys Lys 
Glu Asn Pro Asn Val Tyr Leu Thr Gly Glu Val Trp Asp Gin Pro Glu Val Val Ala Pro Tyr Tyr Gin 
Ser Leu Asp Ser Leu Phe Asn Phe Asp Leu Ala Gly Lys He Val Asn Ser Val Lys Ser Gly Asn Asp 
Gin Gly He Ala Thr Ala Ala Ala Ala Thr Asp Glu Leu Phe Lys Ser Tyr Asn Pro Asn Lys He Asp 
Gly lie Phe Leu Thr Asn His Asp Gin Asn Arg Val Met Ser Glu Leu Ser Gly Asp Va Asn Lys Ala 
Lys Ser Ala Ala Ser He Leu Leu Thr Leu Pro Gly Asn Pro Tyr He Tyr Tyr Gly Glu Glu He Gly Met 
Thr Gly Glu Lys Pro Asp Glu Leu He Arg Glu Pro Phe Arg Trp Tyr Glu Gly Asn Gly Leu Gly Gin 
Thr Ser Trp Glu Thr Pro Val Tyr Asn Lys Gly Gly Asn Gly Val Ser Val Glu Ala Gin Thr Lys Gin 
Lys Asp Ser Leu Leu Asn His Tyr Arg Glu Met He Arg Val Arg Gin Gin His Glu G u Leu Val Lys 
Gly Thr Leu Gin Ser He Ser Val Asp Ser Lys Glu Val Val Ala Tyr Ser Arg Thr Tyr Lys Gly Lys 
Ser He Ser Val Tyr His Asn He Ser Asn Gin Pro Val Lys Val Ser Val Ala Ala Lys Gly Lys Leu He 
Phe Gly Ser Glu Lys Gly Ala Lys Lys Val Lys Asn Gin Leu Val lie Pro Ala Asn Thr TTir Val Leu 
He Lys 

SEQ ID NOl 16^ . » ♦ 

atgaaaacattcaaattaaaacgcacttttttaccgctaaccttgctgctcagtgctcctgcctttgctgggcaaaatggcaccatgatgcagtatttt 

cattggtatgtacctaatgatggcgcattatggacgcaggttgaaagcaatgctccagcactcgctgaaaacggttttacagcgctctggctacc 

gccagcttacaaaggcgcgggcggcagtaatgacgtcggttatggcgtctatgatatgtacgatttaggtgagtttgatcaaaa^ 

gaaccaaatacggcaccaaggctcagtacatctctgcaatcaatgccgcgcacaacaacaatatccaaatctacggcgatgttgtgtttaaccac 

ceagetggtgctgatgggaagtcgtgggtcgataccaagcgcgttgattgggacaaccgtaacattgaactgggcgacaaatggattgaagct 

tggSgagtttaattttcctggccgcaacgacaaatactcaaacttccattggacttggtatcactttgacggtgttgactgggalgatgw 

agaaaaagcgatctttaaattcaaaggcgaaggaaaagcatgggattgggaagtcagctctgaaaaaggcaattacgactacctaatgtacgc 

cgatttagacatggatcaccaagaagttaaacaagagctgaaagattggggtgagtggtacatcaacatgaccggcgttgatggctttagaatg 

gatgccgtgaagcacattaaatatcagtatctacaagagtggattgatcatttacgttggaaaacaggcaaagagcttttcaccgttggtgagtatt 

ggaattacgacgtaaatcaactgcataactttattactaagacctctggcagtatgtcgttgttcgatgcgccgcttcacatgaacttctacaacgcg 

tcaaaatctggcggcaattacgatatgcgccaaatcatgaatggcacgttgatgaaggacaacccagtcaaagctgtgactctcgtagaaaacc 

acgatacacagccattgcaggcgttagagtcgacagtggattggtggttcaagcctcttgcttacgcattcattttattgcgtgaagaaggttatcc 

atcagtgttctacgcagattactacggcgcgcagtacagcgacaaaggctacaacatcaatatggccaaagttccttacattgaagaacttgtaa 

\ Figure 16SSS 
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'M'e?Lr™r tys Leu Uys A,, Th, Phe U„ Pro U„ THj ^eu Uu Ser A>a Pj Ala P^e A. 

Gly Ala Gly Gly Ser Asn I,e Ser Ala lie Asn Ala Ala His 

Lys Ala Val Hir Uu V.l Glu Asn His Asp Thr '^'^^"I'^'f.^'Sr^Z, Val Phe Tyi Ala 
T^heLysP^LeuAlaTyrAlaPl^.^^^^^^^^ 

Val Gly Val Lys 



:;,.;;S=Ja«aa^Scg^gac,gca,ca„^^ 
Utmcttaaccaa<»a.gaccaaaatcgcgtcatgagtgagctaagcggcgrt»gM 




t!?^^^a?^3l\.P.T.A.A.^^^^^^^^^ 

tj^t^rp^s m:; r s^^^r^H." L,rTj;% va, l asp t,. t^, as„ asp p. 



\ Figure 16TTT 



Appin 1 .872 Page 98 of 

Applicantl^Balter Callen et al. 

ENZYME^WING ALPHA AMYLASE ACTIVITY AND 
METHODS OF USE THEREOF 



Gin Tyr Gly Asn Leu Gin Asp Phe Arg Lys Leu Met Lys Glu Ala Asp Lys Arg Asp Val Lys Val 
U^Met Asp Leu Val Val Asn His Thr Ser Ser Glu His Pro Trp Phe Gin Ala Ala Leu Lys Asp Lys 
Asn Ser Lys Tyr Arg Asp Tyr Tyr He Trp Ala Asp Lys Asn Thr Asp Leu Asn Glu Lys Gly Ser Trp 
G y G\n Gin Val Tr^ His Lys Ala Pro Asn Gly Glu Tyr Phe Tyr Gly Thr Phe Trp Glu G y Met Pro 
A D Leu Asn Tyr Asp Asn Pro Glu Val Arg Lys Glu Met lie Asn Val Gly Phe Jrp Uu Lys 
G n G y Val Asp Gly Phe Arg Leu Asp Ala Ala Leu His He Phe Lys Gly Gin Thr Pro Glu G y Ala 
Ly^ Lys Asn Leu Leu Trp Trp Asn Glu Phe Arg Asp Ala Met Lys Lys Glu Asn Pro Asn Val Tyr 
Leu tK Gly Glu Val Trp Asp Gin Pre Glu Val Val Ala Pro Tyr Tyr Gin Ser Leu Asp Ser Leu Phe 
Asn^ke Asp Leu Ala G^y Lys He Val Asn Ser Val Lys Ser Gly Asn Asp Gin Gly He Ala Thr Ala 
A a It Ala m A^P G Jlcu Phe Lys Ser Tyr Asn Pro Asn Lys He Asp Gly He P^e Leu Tl. Asn 
H s A p Gin Asn Arg Val Met Ser Glu Leu Ser Gly Asp Val Asn Lys Ala Lys Ser Ala Ala Ser He 
Uu Leu m Leu Pro Gly Asn Pro Tyr He Tyr Tyr Gly Glu Glu He Gly Met Thr Gly Glu Lys Pro 
Asp Glu Leu He Arg Glu Pro Phe Arg Trp Tyr Glu Gly Asn Gly Leu Gly G n Thr Ser Trp Glu Thr 
Pm Val Tvr Asn Lys Gly Gly Asn Gly Val Ser Val Glu Ala Gin Thr Lys Gin Lys Asp Ser Leu Leu 
Mn nt Tyr^g Glu Me^^^^^ Val^Arg Gin Gin His Glu Glu Leu Val Lys Gly ^ Leu Gin Ser 
He Ser Val Asp Ser Lys Glu Val Val Ala Tyr Ser Arg Thr Tyr Lys Gly Lys Ser He Ser Va Tyr H.s 
L He Ser Asn Gin Pro Val Lys Val Ser Val Ala Ala Lys Gly Lys Leu He Phe Gly Ser Glu Lys 
Gly Ala Lys Lys Val Lys Asn Gin Leu Val lie Pro Ala Asn Thr Thr Val Leu He Lys 

atg?alacgattgiL\aaaaggggatgaaacgatga^^^^ 

Laggcgttcacgcagaaactgtacataaaggtaaagctccaacagcagataaaaacggtgttttttatgaggtgtat^^^^^^ 
Sfaaaeatggacatggtgatttaaaaggtctgacacaaaagttggattatttaaatgacggcaattctc^^^^^ 

eaSccgcaaactgatgaaagaagcagat 
Sagc^SctaS^ 

TcaSftggcataaagctccaaacggagagtatttttacggaacgttctgggaaggaatgcctgacttaaattacg^^^^ 
SSSgattaacgtcggaaagttttggm^^^^ 



cafSScfctgcagcagcggcaacg^^^^ 



aaaci 



fSgcgtgcgtcagcagcacgaagagttagtaaaaggaacgcttcagtctatttcagtagacagtaaagaagttgtcgcttatagc 
aScafcScaSgtgtgt^tcataT^^ 

tgctaaaaaaggcaaaaatcagcttgtgattccggcgaatgcgacggttttaataaaataa 

Me?Ghi Thr 111 Ala Lys Lys Gly Asp Glu Thr Met Lys Gly Lys Lys Trp Thr Ala Leu Ala LeuThr 
Leu Pro L^J aL A^a Ser Leu Ser tS Gly Val His Ala Glu Thr Val Lys Gly Lys Ala Thr 
Ala Asp Lys Asn Gly Val Phe Tyr Glu Val Tyr Val Asn Ser Phe ^^^^'^^f ^"^^^ 
Glv AsD Leu Lys Gly Leu Thr Gin Lys Leu Asp Tyr Leu Asn Asp Gly Asn Ser His Thr Lys Asn 
Asp Leu Gin Va Asn Gly He Trp Met Met Pro Val Asn Pro Ser Pro Ser Tyr His Lys Tyr Asp Va 
m Asp Tyr Tyr Asn He Asp Pro Gin Tyr Gly Ser Leu Gin Asp Phe Arg Leu Met Lys G^^^^^^ 
Asp Lys Arg Asp Val Lys Val He Met Asp Leu Val Val Asn His Thr Ser Ser Glu His Pro Trp Phe 
gS Ala Ab Uu Lys Asp Lys Asn Ser Lys Tyr Arg Asp Tyr Tyr He Trp Ala Asp Lys Asn m Asp 
Su Asn Glu Lys Gly Ser T^, Gly Gin Gin Val Trp His Lys Ala Pro Asn Gly Glu ^^yi^^l^^^y^^ 
Thr Phe Trp Glu Gly Met Pro Asp Leu Asn Tyr Asp Asn Pro Glu Val Arg Lys G u Met He Asn Val 
^y [ys Phe Ti^ Leu Lys Gin Gly Val Asp Gly Phe Arg Leu Asp Ala Ala Leu His He Phe Lys Gly 
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METHODS OF USE THEREOF 



Gin m Pro Glu Gly Ala Lys Lys Asn Leu Leu Trp Trp Asn Glu Phe Arg Asp Ala Met Lys Lys 
Glu Asn Pro Asn Val Tyr Leu Thr Gly Glu Val Trp Asp Gin Pro Glu Val Val Ala Pro Tyr Tyr Gin 
Ser Leu Asp Ser Leu Phe Asn Phe Asp Leu Ala Gly Lys He Val Ser Ser Val Lys Ala Gly Asn Asp 
Gin Gly lie Ala Thr Ala Ala Ala Ala Thr Asp Glu Leu Phe Lys Ser Tyr Asn Pro Asn Lys lie Asp 
Gly He Phe Leu Thr Asn His Asp Gin Asn Arg Val Met Ser Glu Leu Ser Gly Asp Val Asn Lys Ala 
Lys Ser Ala Ala Ser He Leu Leu Thr Leu Pro Gly Asn Pro Tyr He Tyr Tyr Gly Glu Glu He Gly Met 
Thr Gly Glu Lys Pro Asp Glu Leu He Arg Glu Pro Phe Arg Trp Tyr Glu Gly Asn Gly He Gly Gin 
Thr Ser Trp Glu Thr Pro Val Tyr Asn Lys Gly Gly Asn Gly Val Ser Val Glu Ala Gin Thr Lys Gin 
Lys Asp Ser Leu Leu Asn His Tyr Arg Glu Met He Arg Val Arg Gin Gin His Glu Glu Leu Val Lys 
Gly Thr Leu Gin Ser He Ser Val Asp Ser Lys Glu Val Val Ala Tyr Ser Arg Thr Tyr Lys Gly Asn 
Ser He Ser Val Tyr His Asn He Ser Asn Gin Pro Val Lys Val Ser Val Ala Ala Lys Gly Lys Leu He 
Phe Ala Ser Glu Lys Gly Ala Lys Lys Gly Lys Asn Gin Leu Val He Pro Ala Asn Ala Thr Val Leu 
He Lys 

SEQIDNO:175 

atgaaaaatataatacgactttgtgctgccagcgctatcctcacggtgtcccacgccagttacgccgacgcaattttacacgcgtttaactggcaat 

ataccgatgtaaccgccaatgcaaatcaaattgccgcaaatggctttaaaaaagtcctcatttcacccgcaatgaaatccagcggcagtcaatgg 

tgggcccgctatcaaccgcaagacttgcgtgtcattgattctccgctgggcaacaaacaagatttagtcgcgatgatcaatgcgctcaacagcgt 

tggggtcgacgtgtatgctgacgtggtgcttaaccatatggctaacgagtcatggaagcgcagtgacctgaactacccggggagtgaggtgct 

caacgactatcaatcccgcagtgcttactatcaaaggcaaacacttttcggcaatttacaggagaaccttttttccgagaatgatttccatccggca 

ggctgtattaccaattggaatgatcctggccacgtccagtattggcgcttgtgcggcggacagggcgatactgggctaccggatctcgatcctaa 

tcaatgggttgtgagtcagcagaagagttacttgaacgcactcaaatcaatgggaatcaaagggttccgtatcgatgcggtcaaacatatgagtc 

aatatcaaatagaccaagtgtttaccccagacattaccgctggtatgcatatattcggagaagtcattaccagtggtgggcaaggtgatagcggct 

atgaggcttttcttgccccttaccttaataataccgatcacgccgcttatgacttcccgctatttgcatcgattcgagccgcgttttcattctctggtgg 

gttaaatcagctacacaatccacaagcctatggccaagcgttacaggactcacgtgcgatcacctttacgattacccacgacattccaaccaatg 

acggtttccgctaccagatcatggatccaaccgatgaacagctcgcctatgcctacatcttgggcaaagatggaggaacgccacttgtctatagt 

gatgacctacctgacagcgaagacaaagacagtggtcgttgggccgatgtgtggcaagatccgaacatgattaacatgcttgccttccacaacg 

cgatgcaaggacaaagcatgactgtagtggctagcgatcaatgtaccttgctatttaagcgcggcaagcaaggcgtggtaggaatcaataaatg 

tggcgagagtaagtcggtgactgtcgatacttaccagcatgagtttaactggtacaccccgtaccaagacgtattgagcggcgacatcaccaca 

gtgagttctcgttatcaccaatttgttttgccagcgcgcagtgcaaggatgtggaaactataa 

SEQIDNO:176 ^ ^ ^, ^ ^, 

Met Lys Asn He He Arg Leu Cys Ala Ala Ser Ala He Leu Thr Val Ser His Ala Ser Tyr Ala Asp Ala 
He Leu His Ala Phe Asn Trp Gin Tyr Thr Asp Val Thr Ala Asn Ala Asn Gin He Ala Ala Asn Gly 
Phe Lys Lys Val Leu He Ser Pro Ala Met Lys Ser Ser Gly Ser Gin Trp Trp Ala Arg Tyr Gin Pro 
Gin Asp Leu Arg Val He Asp Ser Pro Leu Gly Asn Lys Gin Asp Leu Val Ala Met He Asn Ala Leu 
Asn Ser Val Gly Val Asp Val Tyr Ala Asp Val Val Leu Asn His Met Ala Asn Glu Ser Trp Lys Arg 
Ser Asp Leu Asn Tyr Pro Gly Ser Glu Val Leu Asn Asp Tyr Gin Ser Arg Ser Ala Tyr Tyr Gin Arg 
Gin Thr Leu Phe Gly Asn Leu Gin Glu Asn Leu Phe Ser Glu Asn Asp Phe His Pro Ala Gly Cys He 
Thr Asn Trp Asn Asp Pro Gly His Val Gin Tyr Trp Arg Leu Cys Gly Gly Gin Gly Asp Thr Gly 
Leu Pro Asp Leu Asp Pro Asn Gin Trp Val Val Ser Gin Gin Lys Ser Tyr Leu Asn Ala Leu Lys Ser 
Met Gly He Lys Gly Phe Arg He Asp Ala Val Lys His Met Ser Gin Tyr Gin He Asp Gin Val Phe 
Thr Pro Asp lie Thr Ala Gly Met His He Phe Gly Glu Val He Thr Ser Gly Gly Gin Gly Asp Ser Gly 
Tyr Glu Ala Phe Leu Ala Pro Tyr Leu Asn Asn Thr Asp His Ala Ala Tyr Asp Phe Pro Leu Phe Ala 
Ser He Arg Ala Ala Phe Ser Phe Ser Gly Gly Leu Asn Gin Leu His Asn Pro Gin Ala Tyr Gly Gin 
Ala Leu Gin Asp Ser Arg Ala He Thr Phe Thr He Thr His Asp He Pro Thr Asn Asp Gly Phe AiTg 
Tyr Gin He Met Asp Pro Thr Asp Glu Gin Leu Ala Tyr Ala Tyr He Leu Gly Lys Asp Gly Gly Thr 
Pro Leu Val Tyr Ser Asp Asp Leu Pro Asp Ser Glu Asp Lys Asp Ser Gly Arg Trp Ala Asp Va Trp 
Gin Asp Pro Asn Met He Asn Met Leu Ala Phe His Asn Ala Met Gin Gly Gin Ser Met Thr Val Val 
. Ala Ser Asp Gin Cys Thr Leu Leu Phe Lys Arg Gly Lys Gin Gly Val Val Gly He Asn Lys Cys Gly 
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Glu Ser Lys Ser Val Thr Val Asp Thr Tyr Gin His GIu Phe Asn Trp Tyr Thr Pro Tyr Gin Asp Val 
Leu Ser Gly Asp He Thr Thr Val Ser Ser Arg Tyr His Gin Phe Val Leu Pro Ala Arg Ser Ala Arg 
Met Trp Lys Leu 

SEQIDNO:177 

atgaaaacattcaaattaaaacgcacttttttaccgctgaccttgctgctcagtgctcctgcctttgctgggcaaaatggcaccatgatgcagtatttt 

cattggtacgtacctaatgatggcgcattatggacgcaggttgaaagcaatgctccagtactcgctgaaaacggttttacagcgctctggctacc 

gcccgcatacaaaggcgcgggcggcagtaatgacgtcggttatggcgtctatgatatgtacgatttaggtgagtttgaccaaaaaggctcagta 

cgaaccaaatacggcaccaaggctcagtacatctctgcaatcaatgccgcgcacaacaacaatatccaaatttacggcgacgttgtgtttaacca 

ccgaggtggcgctgatgggaagtcgtgggtcgataccaagcgcgttgattgggacaaccgcaatattgaactgggcgacaaatggattgaag 

cttgggttgagtttaattttcctggccgcaacgacaaatactcgaacttccattggacttggtatcactttgacggtgttgactgggatgatgccggc 

aaagaaaaagcgatctttaaattcaaaggcgaaggaaaagcatgggattgggaagtcagctctgaaaaaggcaattacgactacctaatgtac 

gccgatttagacatggatcacccagaagttaaacaagagctgaaagattggggtgagtggtacatcaacatgaccggcgttgatggctttagaa 

tggatgccgtgaagcacattaaatatcagtatctacaagagtggattgatcatttacgttggaaaacaggcaaagagcttttcaccgttggtgagta 

ttggaattacgacgtaaatcaactgcacaactttattactaagacctctggcagtatgtcgttgttcgatgcgccgcttcacatgaatttctacaacgc 

gtcaaaatctggcggcacttacgatatgcgccaaatcatgaatggcacgttgatgaaggacaacccagtcaaagcagtgactctcgtagaaaac 

cacgatacgcagccattgcaggcgttagagtcgacagtagattggtggttcaagcctcttgcttacgcattcattttattgcgtgaagaaggttatc 

catcggtgttctacgcagattactacggcgcgcagtacagcgacaaaggttacaacattaatatggccaaagtgccttacattgaagaacttgtaa 

cactgcgtaaagagtatgcgtatggcaaacagaattcttatctcgaccattgggatgtgattggctggacccgagagggcgatgctgaacatcc 

aaactcaatggcggtgatcatgagtgatggaccgggcggcacaaaatggatgtataccggtaagccaagtacgcgctatgtcgacaagctgg 

gtatccgaactgaagatgtttggaccgatgccaatggctgggcagaatttcctgtcaatggtggttcagtctcggtttgggtgggcgttaagtaa 

SEQIDNO: 178 ^ ^, „ ^, „ . , 

Met Lys Thr Phe Lys Leu Lys Arg Thr Phe Leu Pro Leu Thr Leu Leu Leu Ser Ala Pro Ala Phe Ala 
Gly Gin Asn Gly Thr Met Met Gin Tyr Phe His Trp Tyr Val Pro Asn Asp Gly Ala Leu Trp Thr Gin 
Val Glu Ser Asn Ala Pro Val Leu Ala Glu Asn Gly Phe Thr Ala Leu Trp Leu Pro Pro Ala Tyr Lys 
Gly Ala Gly Gly Ser Asn Asp Val Gly Tyr Gly Val Tyr Asp Met Tyr Asp Leu Gly Glu Phe Asp 
Gin Lys Gly Ser Val Arg Thr Lys Tyr Gly Thr Lys Ala Gin Tyr He Ser Ala He Asn Ala Ala His 
Asn Asn Asn He Gin He Tyr Gly Asp Val Val Phe Asn His Arg Gly Gly Ala Asp Gly Lys Ser Trp 
Val Asp Thr Lys Arg Val Asp Trp Asp Asn Arg Asn He Glu Leu Gly Asp Lys Trp He Glu Ala Trp 
Val Glu Phe Asn Phe Pro Gly Arg Asn Asp Lys Tyr Ser Asn Phe His Trp Thr Trp Tyr His Phe Asp 
Gly Val Asp Trp Asp Asp Ala Gly Lys Glu Lys Ala He Phe Lys Phe Lys Gly Glu Gly Lys Ala Trp 
Asp Trp Glu Val Ser Ser Glu Lys Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met Asp 
His Pro Glu Val Lys Gin Glu Leu Lys Asp Trp Gly Glu Trp Tyr He Asn Met Thr Gly Val Asp Gly 
Phe Arg Met Asp Ala Val Lys His He Lys Tyr Gin Tyr Leu Gin Glu Trp He Asp His Leu Arg Trp 
Lys Thr Gly Lys Glu Leu Phe Thr Val Gly Glu Tyr Trp Asn Tyr Asp Val Asn Gin Leu His Asn 
Phe He Thr Lys Thr Ser Gly Ser Met Ser Leu Phe Asp Ala Pro Leu His Met Asn Phe Tyr Asn Ala 
Ser Lys Ser Gly Gly Thr Tyr Asp Met Arg Gin He Met Asn Gly Thr Leu Met Lys Asp Asn Pro Val 
Lys Ala Val Thr Leu Val Glu Asn His Asp Thr Gin Pro Leu Gin Ala Leu Glu Ser Thr Val Asp Trp 
Trp Phe Lys Pro Leu Ala Tyr Ala Phe He Leu Leu Arg Glu Glu Gly Tyr Pro Ser Val Phe Tyr Ala 
Asp Tyr Tyr Gly Ala Gin Tyr Ser Asp Lys Gly Tyr Asn He Asn Met Ala Lys Val Pro Tyr He Glu 
Glu Leu Val Thr Leu Arg Lys Glu Tyr Ala Tyr Gly Lys Gin Asn Ser Tyr Leu Asp His Tip Asp Val 
He Gly Trp Thr Arg Glu Gly Asp Ala Glu His Pro Asn Ser Met Ala Val He Met Ser Asp Gly Pro 
Gly Gly Thr Lys Trp Met Tyr Thr Gly Lys Pro Ser Thr Arg Tyr Val Asp Lys Leu Gly He Arg Thr 
Glu Asp Val Trp Thr Asp Ala Asn Gly Trp Ala Glu Phe Pro Val Asn Gly Gly Ser Val Ser Val Trp 
Val Gly Val Lys 

SEQIDNO: 179 ^ ^ ^ „ 

atgaaaacattcaaattaaaacgcacttttttaccgctaaccttgctgctcagtgctcctgcctttgccgggcaaaatggcaccatgatgcagtactt 



tcattggtacgtacctaatgatggcgcattatggacgcaggttgaaagcaatgctccagcactcgctgaaaacggttttacagcgctctggctacc 
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gccagcttacaaaggcgcgggcggcagtaktgatgtcggttatggcgtctacgatatgtacgatttaggtgagtttgatcaaaaaggctcagtac 

gaaccaaatacggtaccaaggctcagtacatctctgcaatcaatgctgcgcacaacaacaatatccaaatttacggcgacgttgtgtttaaccatc 

gtggtggcgctgatgggaagtcgtgggtcgataccaagcgcgttgattgggacaaccgtaacattgaactgggcgacaaatggattgaagctt 

gggttgagtttaattttcctagccgcaacgacaaatactcgaacttccattggacttggtatcactttgacggtgttgactgggatgatgccggcaa 

agaaaaagcgatctttaaattcaaaggcgaaggaaaagcatgggattgggaagtcagctctgaaaaaggcaattacgactacctaatgtacgc 

cgatttagacatggatcacccagaagttaaacaagagctgaaagattggggtgagtggtacatcaacatgaccggcgttgatggctttagaatg 

gatgccgttaagcacattaaatatcagtatctacaagagtggattgatcatttacgttggaaaacaggcaaagagcttttcaccgttggtgagtattg 

gaattacgacgtaaatcaactgcataactttattactaagacctctggcagtatgtcgttgttcgatgcgccgcttcacatgaacttctacaacgcgt 

caaaatctggcggcaattacgatatgcgccaaatcatgaatggcacgttgatgaaggacaacccagtcaaagctgtgactctcgtagaaaacca 

cgatacgcagccattgcaggcgttagagtcgacagtggattggtggttcaagcctcttgcttacgcattcatcttgttgcgtgaagaaggttatcca 

tcggtgttctacgcagattactacggcgcgcagtacagcgacaaaggttacaacattaatatggccaaagtgccttacattgaagaacttgtaaca 

ctgcgtaaagagtatgcgtatggcaaacagaattcttatctcgaccattgggatgtgattggctggactcgagagggcgatgctgaacatccaaa 

ctcaatggcggtgatcatgagtgatggaccgggcggaacaaaatggatgtataccggtaatccaagcacgcgctatgtcgacaagctgggtat 

ccgaactgaagatgtttggaccgatgccaatggctgggcagaatttcctgtcaatggtggttcagtctcggtttgggtgggcgttaagtaa 

SEQIDNO:180 , ^ ^, 

Met Lys Thr Phe Lys Leu Lys Arg Thr Phe Leu Pro Leu Thr Leu Leu Leu Ser Ala Pro Ala Phe Ala 
Gly Gin Asn Gly Thr Met Met Gin Tyr Phe His Trp Tyr Val Pro Asn Asp Gly Ala Leu Trp Thr Gin 
Val Glu Ser Asn Ala Pro Ala Leu Ala Glu Asn Gly Phe Thr Ala Leu Trp Leu Pro Pro Ala Tyr Lys 
Gly Ala Gly Gly Ser Asn Asp Val Gly Tyr Gly Val Tyr Asp Met Tyr Asp Leu Gly Glu Phe Asp 
Gin Lys Gly Ser Val Arg Thr Lys Tyr Gly Thr Lys Ala Gin Tyr He Ser Ala He Asn Ala Ala His 
Asn Asn Asn He Gin He Tyr Gly Asp Val Val Phe Asn His Arg Gly Gly Ala Asp Gly Lys Ser Trp 
Val Asp Thr Lys Arg Val Asp Trp Asp Asn Arg Asn He Glu Leu Gly Asp Lys Trp He Glu Ala Trp 
Val Glu Phe Asn Phe Pro Ser Arg Asn Asp Lys Tyr Ser Asn Phe His Trp Thr Trp Tyr His Phe Asp 
Gly Val Asp Trp Asp Asp Ala Gly Lys Glu Lys Ala He Phe Lys Phe Lys Gly Glu Gly Lys Ala Trp 
Asp Trp Glu Val Ser Ser Glu Lys Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp Leu Asp Met Asp 
His Pro Glu Val Lys Gin Glu Leu Lys Asp Trp Gly Glu Trp Tyr He Asn Met Thr Gly Val Asp Gly 
Phe Arg Met Asp Ala Val Lys His He Lys Tyr Gin Tyr Leu Gin Glu Trp He Asp His Leu Arg Trp 
Lys Thr Gly Lys Glu Leu Phe Thr Val Gly Glu Tyr Trp Asn Tyr Asp Val Asn Gin Leu His Asn 
Phe He Thr Lys Thr Ser Gly Ser Met Ser Leu Phe Asp Ala Pro Leu His Met Asn Phe Tyr Asn Ala 
Ser Lys Ser Gly Gly Asn Tyr Asp Met Arg Gin He Met Asn Gly Thr Leu Met Lys Asp Asn Pro Val 
Lys Ala Val Thr Leu Val Glu Asn His Asp Thr Gin Pro Leu Gin Ala Leu Glu Ser Thr Val Asp Trp 
Trp Phe Lys Pro Leu Ala Tyr Ala Phe He Leu Leu Arg Glu Glu Gly Tyr Pro Ser Val Phe Tyr Ala 
Asp Tyr Tyr Gly Ala Gin Tyr Ser Asp Lys Gly Tyr Asn He Asn Met Ala Lys Val Pro Tyr He Glu 
Glu Leu Val Thr Leu Arg Lys Glu Tyr Ala Tyr Gly Lys Gin Asn Ser Tyr Leu Asp His Trp Asp Val 
He Gly Trp Thr Arg Glu Gly Asp Ala Glu His Pro Asn Ser Met Ala Val He Met Ser Asp Gly Pro 
Gly Gly Thr Lys Trp Met Tyr Thr Gly Asn Pro Ser Thr Arg Tyr Val Asp Lys Leu Gly He Arg Thr 
Glu Asp Val Trp Thr Asp Ala Asn Gly Trp Ala Glu Phe Pro Val Asn Gly Gly Ser Val Ser Val Trp 
Val Gly Val Lys 

SEQIDNO: 181 

ttgccagaggccttcggcctggccattacgccgtcacatagccggcgggggaggttggtgggcgtgtcgcgcgggggcagcctgccgatgc 

cggtcctccactggccggcgttcatcctcgtccggcgcttcgtcgccggtcatccgaacaagcacaagaaccggagtattgcgatgagccaca 

ccctgcgtgccgccgtattggcggcgatcctgctgccgttccccgccctcgctgaccaggccggcaagagcccggccggcgtgcgctacca 

cggcggcgacgaaatcatcctccagggcttccactggaacgtcgtccgcgaagcgcccaacgactggtacaacatccttcgccagcaggcct 

cgacgatcgccgcggacggcttctcggcaatctggatgccggtgccctggcgtgacttctccagctggaccgacggcggcaagtcaggcgg 

cggcgaaggctacttctggcacgacttcaacaagaacggccgctacggcagcgacgcccagctgcgccaggccgccggcgcactcggtgg 

cgccggggtgaaggtgctctacgatgtggtgcccaatcacatgaaccgcggctatccggacaaggagatcaacctgccggccggccagggc 

ttctggcgcaacgactgcaccgacccgggcaactaccccaacgactgcgatgacggtgaccgcttcatcggcggcaagtcggacctgaaca 

ccggccatccgcagatctacggcatgtttcgcgacgagcttgccaacctgcgcagcgggtacggcgccggcggcttccgcttcgacttcgttc 




Figure 16XXX 




METHODS OF USE THEREOF 



gcggctatgcgcccgaacgggtcgacagctggatgagcgacugcgccgacagcagtttctgcgttggcgagctgtggaaaagcccgtccga 

gtacccgagctgggactggcgcaacacggcgagctggcagcagatcatcaaggactggtccgaccgggccaagtgcccggtgttcgacttc 

gcgctcaaggagcgcatgcagaacggctcggtcgccgactggaagcatggcctcaatggcaacccggacccgcgctggcgcgaggtggc 

ggtgacctttgtcgacaaccacgacaccggctattcgcccgggcagaacggcggccagcaccactgggcgctgcaggacgggctgatccg 

ccaggcctacgcctacatcctcaccagcccgggcacgccggtggtgtactggtcgcacatgtacgactggggctacggcgacttcattcgcca 

gctgatccaggtgcggcgcaccgctggcgtgcgcgccgattcggcgatcagcttccacagcggctacagcggcctggtcgctaccgtcagc 

ggcagccatcagaccctggtggtggcgctcaactccgatctggccaaccccggccaggtcgccagcggcagcttcagcgaggcggtcaac 

gccagcaacggccaggtgcgcgtctggcgcagcggtagcggcgatggcggcggcaatgacggcggcgagggcggtctggtcaatgtgaa 

cttccgctgcgacaacggcgtgacgcagatgggcgacagcgtctacgcggtgggcaacgtcagccagctcggcaactggagcccggcctc 

cgcggtacggctgaccgacaccagcagctatccgacctggaagggcagcatcgccctgcctgacggtcagaacgtggaatggaagtgcctg 

atccgtaacgaggcggacgcgacgctggtgcgccagtggcaatcgggcggcaacaaccaggtccaggccgctgccggcgcgagcacca 

gcggctcgttctga 



Met Pro Glu Ala Phe Gly Leu Ala lie Thr Pro Ser His Ser Arg Arg Gly Arg Leu Val Gly Val Ser 
Arg Gly Gly Ser Leu Pro Met Pro Val Leu His Trp Pro Ala Phe He Leu Val Arg Arg Phe Val Ala 
Gly His Pro Asn Lys His Lys Asn Arg Ser He Ala Met Ser His Thr Leu Arg Ala Ala Val Leu Ala 
Ala He Leu Leu Pro Phe Pro Ala Leu Ala Asp Gin Ala Gly Lys Ser Pro Ala Gly Val Arg Tyr His 
Gly Gly Asp Glu He He Leu Gin Gly Phe His Trp Asn Val Val Arg Glu Ala Pro Asn Asp Trp Tyr 
Asn He Leu Arg Gin Gin Ala Ser Thr He Ala Ala Asp Gly Phe Ser Ala He Trp Met Pro Val Pro Trp 
Arg Asp Phe Ser Ser Trp Thr Asp Gly Gly Lys Ser Gly Gly Gly Glu Gly Tyr Phe Trp His Asp Phe 
Asn Lys Asn Gly Arg Tyr Gly Ser Asp Ala Gin Leu Arg Gin Ala Ala Gly Ala Leu Gly Gly Ala 
Gly Val Lys Val Leu Tyr Asp Val Val Pro Asn His Met Asn Arg Gly Tyr Pro Asp Lys Glu He Asn 
Leu Pro Ala Gly Gin Gly Phe Trp Arg Asn Asp Cys TTir Asp Pro Gly Asn Tyr Pro Asn Asp Cys 
Asp Asp Gly Asp Arg Phe He Gly Gly Lys Ser Asp Leu Asn Thr Gly His Pro Gin He Tyr Gly Met 
Phe Arg Asp Glu Leu Ala Asn Leu Arg Ser Gly Tyr Gly Ala Gly Gly Phe Arg Phe Asp Phe Val 
Arg Gly Tyr Ala Pro Glu Arg Val Asp Ser Trp Met Ser Asp Ser Ala Asp Ser Ser Phe Cys Val Gly 
Glu Leu Trp Lys Ser Pro Ser Glu Tyr Pro Ser Trp Asp Trp Arg Asn Thr Ala Ser Trp Gin Gin He He 
Lys Asp Trp Ser Asp Arg Ala Lys Cys Pro Val Phe Asp Phe Ala Leu Lys Glu Arg Met Gin Asn 
Gly Ser Val Ala Asp Trp Lys His Gly Leu Asn Gly Asn Pro Asp Pro Arg Trp Arg Glu Val Ala Val 
Thr Phe Val Asp Asn His Asp Thr Gly Tyr Ser Pro Gly Gin Asn Gly Gly Gin His His Trp Ala Leu 
Gin Asp Gly Leu He Arg Gin Ala Tyr Ala Tyr He Leu Thr Ser Pro Gly Thr Pro Val Val Tyr Trp Ser 
His Met Tyr Asp Trp Gly Tyr Gly Asp Phe He Arg Gin Leu He Gin Val Arg Arg Thr Ala Gly Val 
Arg Ala Asp Ser Ala He Ser Phe His Ser Gly Tyr Ser Gly Leu Val Ala Thr Val Ser Gly Ser His Gin 
Thr Leu Val Val Ala Leu Asn Ser Asp Leu Ala Asn Pro Gly Gin Val Ala Ser Gly Ser Phe Ser Glu 
Ala Val Asn Ala Ser Asn Gly Gin Val Arg Val Trp Arg Ser Gly Ser Gly Asp Gly Gly Gly Asn Asp 
Gly Gly Glu Gly Gly Leu Val Asn Val Asn Phe Arg Cys Asp Asn Gly Val Thr Gin Met Gly Asp 
Ser Val Tyr Ala Val Gly Asn Val Ser Gin Leu Gly Asn Trp Ser Pro Ala Ser Ala Val Arg Leu Thr 
Asp Thr Ser Ser Tyr Pro Thr Trp Lys Gly Ser He Ala Leu Pro Asp Gly Gin Asn Val Glu Trp Lys 
Cys Leu He Arg Asn Glu Ala Asp Ala Thr Leu Val Arg Gin Trp Gin Ser Gly Gly Asn Asn Gin Val 
Gin Ala Ala Ala Gly Ala Ser Thr Ser Gly Ser Phe 

SEQIDNO:183 

atgcaaacgattgcaaaaaaaggggatgaaacgatgaaagggaaaaaatggacagctttagctctaacactgccgctggctgctagcttatca 

acaggcgttcacgccgaaaccgtacataaaggtaagtctgaagcaacagataaaaacggtgtcttttatgaggtgtatgtaaactctttttacgata 

caaataaagatggacatggtgatttaaaaggtctgacacaaaagttggattatttaaatgacggcaattctcatacaaagaatgatcttcaagtaaa 

cgggatttggatgatgccagtcaacccttctcctagctatcataaatatgatgtaacggactattataacattgatcctcagtacggaaatctgcaag 

attttcgcaagctgatgaaagaagcagacaaacgagacgtaaaagtcattatggaccttgttgtgaatcatacgagcagcgaacacccttggttt 

caagctgcattaaaagataaaaacagcaagtacagagattactatatttgggctgataaaaataccgatttgaatgaaaaaggatcttgggggca 

gcaagtatggcataaagctccaaacggagagtatttttacggaacgttttgggaaggaatgcctgacttaaattacgataaccctgaagtaagaa 




Figure 16YYY 
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aagaaatgattaacgtcggaaagtmggctaaagcaaggcgttaatggcttccgctagatgctgcgcttcatattWaaaggtcaaacacctga 

rgrgcraagaaaLatcctgtggtSaatgagmagagatgcgatga 

cScctgaagtggtagctccttactatcaatcgcttgattcmatttaatmgamag 

aafeLtcgccactgLgcagcggcaacagatgaactgttcaaatcatacaatccaaataaaattgacggcatmc 

gtagaaaS 
gggaaacaccfgtatal^^^^^^^ 

fSgcgtgcgtcagcagcatgaagagttagtaaaaggaacgcttcaatctamcagtagacagtaaagaagtggttgcctatagtcgcacgtat 

aLScaLfcgaLgcgtgLcatlatamcaaatcaacctgta 
tgctaaaaaagtcaaaaatcagcttgtaattccggctaatacaacggttttaataaaataa 

Me?G?n m IteAla Lys Lys Gly Asp Glu Thr Met Lys Gly Lys Lys Trp Tlu Ala Leu Ala Leu Thr 
Leu Pro Le^ Ala Ala Ser Leu Ser ^ Gly Val His Ala Glu Thr Val His Lys Gly Lys Ser Glu Ala 
m Asp Lys Asn Gly Val Phe Tyr Glu Val Tyr Val Asn Ser Phe Tyr Asp Thr Asn Lys Asp Gly His 
Sy Asp Leu Lys Gly Leu Thr Gin Lys Leu Asp Tyr Leu Asn Asp Gly Asn Ser H.s TT. Lys Asn 
ASD Leu Gin Va Asn Gly He Trp Met Met Pro Val Asn Pro Ser Pro Ser Tyr His Lys Tyr Asp Val 
^ff A p ?yr T^ Asn He Asp Pro Gin Tyr Gly Asn Leu Gin Asp Phe Arg Lys Leu Met Lys Glu Ala 
Asp Lys Arg Asp Val Lys Val He Met Asp Leu Val Val Asn His Thr Ser Ser Glu His Pro Trp Phe 
S n Ala ^la Le u^ys Asp Lys Asn Ser Lys Tyr Arg Asp Tyr Tyr He Trp Ala Asp Lys Asn m: Asp 
Leu Asn Glu Lys Gly Ser Trp Gly Gin Gin Val Trp His Lys Ala Pro Asn Gly Glu Tyr Phe Tyr Gly 
m Phe TrJ^Glu Gly M^^ Pro Asp Leu Asn Tyr Asp Asn Pro Glu Val Arg Lys Glu ft He Asn Val 
Gly Lys Phe Trp Leu Lys Gin Gly Val Asn Gly Phe Arg Leu Asp Ala Ala Leu His He Phe Lys Gly 
Gin ^ Pro G^ Gly Ala Lys Lys Asn He Leu Trp Trp Asn Glu Phe Arg Asp Ala Met Lys Lys Glu 
A n Pr^ A^n Val Tyr Leu L Gly Glu Val Trp Asp Gin Pro Glu Val Val Ala Pro Tyr Tyr Gin Ser 
^e^ A^ Ser Leu Phe Asn Phe Asp Leu Ala Gly Lys He Val Ser Ser Val Lys Ala Gly Asn Asp 
Gly He Ala Thr Ala Ala Ala Ala Thr Asp Glu Leu Phe Lys Ser Tyr Asn Pro Asn Lys He Asp Gly 
HePhe Leu Thr Asn His Asp Gin Asn Arg Val Met Ser Glu Leu Ser Gly Asp Va Asn Lys Ala Lys 
Ser Ala Ala Ser He Leu Leu Thr Leu Pro Gly Asn Pro Tyr He Tyr Tyr Gly Glu Glu He G y Met Thr 
oTy Glu Lys Pro Asp Glu Leu He Arg Glu Pro Phe Arg Trp Tyr Glu Gly Asn G/y Leu Gly Gin Thr 
Ser Trp Glu -nir Pro Val Tyr Asn Lys Gly Gly Asn Gly Val Ser Val Glu Val Gin Thr Lys Gin Lys 
?i sTr Leu L^u Asn His Tyr Arg Glu Met He Arg Val Arg Gin Gin His Glu Glu Leu Val Lys G y 
^^Leu gIu Ser He Ser Val Asp ier Lys Glu Val Val Ala Tyr Ser Arg Thr Tyr Lys Gly Asn Ser He 
Se? Va^Tyr His Asn He Ser Asn Gin Pro Val Lys Val Ser Val Ala Ala Lys Gty Lys Leu He Phe Ala 
ler G?u Lys Gly Ala Lys Lys Val Lys Asn Gin Leu Val He Pro Ala Asn Thr Thr Val Leu He Lys 

atg^al^t^aSai^Laaaa^^^^^ 
ftLagg^aUaaUcagataaaaacggtgtc^^^^^^^^^^ 

aaaggtcttacacaaaa; 



aagctgatgaaagaagc 

rg^ra^gC^raTgif^^^^^^^^ 

gfaaicaygaLtatam^^^^ 
foLLattttSceeaacBttttgggaaggaatgcctgactta^ 

SkatgaSttaiagS^^^ 

Lacggatgagctgttcaaatcatacaatccaaataaaattgacggcattttcttaaccaaccatgaccaaaaccgcgtcatgagtgaactgatc^ 
grgSaaclXaaaatcagctgcttctatcttactt^^ 

fSSatgagttaatccgtgaLcgttccgctggtacgaaggaaacggacttggacaaaccagc^^^^^ 
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cggcaacggcgtgtctgtagaagcacaaaccaaacaaaaggattctttgttaaatcattaccgtgaaavgattcgcgtgcgtcagcagcatgaag 
agttagtaaaaggaacgcttcaatctattttagtagacagtaaagaagttgttgcctatagccgtacgtataaagacaactcgattagcgtgtatcat 
aatatttcaaatcaaccggtaaaagtatctgtagcagcaaaaggtaaattaatttttgctagtgaaaaaggtgctaaaaaagtcaagaatcagcttg 

tgattccggctaatacaacggttttaataaaataa 

SEQIDNO: 186 

Met Lys Leu Met Lys Gly Lys Lys Trp Thr Ala Leu Ala Leu Thr Leu Pro Leu Ala Ala Set Leu Ser 
Thr Gly Val His Ala Glu Thr Val His Lys Gly Lys Ala Pro Thr Ala Asp Lys Asn Gly Val Phe Tyr 
Glu Val Tyr Val Asn Ser Phe Tyr Asp Ala Asn Lys Asp Gly His Gly Asp Leu Lys Gly Leu Thr 
Gin Lys Leu Asp Tyr Leu Asn Asp Gly Asn Ser His Thr Lys Asn Asp Leu Gin Val Asn Gly He Trp 
Met Met Pro Val Asn Pro Ser Pro Ser Tyr His Lys Tyr Asp Val Thr Asp Tyr Tyr Asn He Asp Pro 
Gin Tyr Gly Asn Leu Gin Asp Phe Arg Lys Leu Met Lys Glu Ala Asp Lys Arg Asp Val Lys Val 
lie Met Asp Leu Val Val Asn His Thr Ser Ser Glu His Pro Trp Phe Gin Ala Ala Leu Lys Asp Lys 
Asn Ser Lys Tyr Arg Asp Tyr Tyr He Trp Ala Asp Lys Asn Thr Asp Leu Asn Glu Lys Gly Ser Trp 
Gly Gin Gin Val Trp His Lys Ala Pro Asn Gly Glu Tyr Phe Tyr Gly Thr Phe Trp Glu Gly Met Pro 
Asp Leu Asn Tyr Asp Asn Pro Glu Val Arg Lys Glu Met He Asn Val Gly Lys Phe Trp Leu Lys 
Gin Gly Val Asp Gly Phe Arg Leu Asp Ala Ala Leu His He Phe Lys Gly Gin Thr Pro Glu Gly Ala 
Lys Lys Asn He Leu Trp Trp Asn Glu Phe Arg Asp Ala Met Lys Lys Glu Asn Pro Asn Val Tyr Leu 
Thr Gly Glu Val Trp Asp Gin Pro Glu Val Val Ala Pro Tyr Tyr Gin Ser Leu Asp Ser Leu Phe Asn 
Phe Asp Leu Ala Gly Lys He Val Ser Ser Val Lys Ala Gly Asn Asp Gin Gly He Ala Thr Ala Ala 
Ala Ala Thr Asp Glu Leu Phe Lys Ser Tyr Asn Pro Asn Lys He Asp Gly He Phe Leu Thr Asn His 
Asp Gin Asn Arg Val Met Ser Glu Leu lie Gly Asp Val Asn Lys Ala Lys Ser Ala Ala Ser He Leu 
Leu Thr Leu Pro Gly Asn Pro Tyr He Tyr Tyr Gly Glu Glu He Gly Met Thr Gly Glu Lys Pro Asp 
Glu Leu He Arg Glu Pro Phe Arg Trp Tyr Glu Gly Asn Gly Leu Gly Gin Thr Ser Trp Glu Thr Pro 
Val Tyr Asn Lys Gly Gly Asn Gly Val Ser Val Glu Ala Gin Thr Lys Gin Lys Asp Ser Leu Leu Asn 
His Tyr Arg Glu Met He Arg Val Arg Gin Gin His Glu Glu Leu Val Lys Gly Thr Leu Gin Ser He 
Leu Val Asp Ser Lys Glu Val Val Ala Tyr Ser Arg Thr Tyr Lys Asp Asn Ser He Ser Val Tyr His 
Asn He Ser Asn Gin Pro Val Lys Val Ser Val Ala Ala Lys Gly Lys Leu He Phe Ala Ser Glu Lys 
Gly Ala Lys Lys Val Lys Asn Gin Leu Val He Pro Ala Asn Thr Thr Val Leu He Lys 

SEQIDNO: 187 

ttgtatctcatccaggaggggcacatgcgttttccgcccattattcacccgcttaccggcctggccgttccggttggagctctgcgtaccgcacag 

agctgcggcataggggagtttgccgacttgccggttcttgccgaattctgcaaaaaagccggatttgatcttgtacagcttcttccggtcaatgac 

accggcacagaaagttctccatacagcgcgctttctgcctttgccctgcacccgctgtatatcaggctttccgacctgcctgaagcagcgggtttc 

gaaaagcagattacagatctgaaaagccggtttgaggacttgcctcgtttcagctatacggagctgcgccgtgccaaactggatatcctgcgtgc 

agtgtttgataaaaacaaggcaaccatcatcggcagtgccgaactggaagcctggatttcagataacccctggatcatcgaatatgcggtttttat 

gaaccagaaacaccgcaactttgaagccggctggaaacattgggaaaagctgcgcaaccccactcataacgaaatacaaaaaacctggcag 

ggtaaaacctggcaggctgaccatcaattctttgcatggctgcagatgcggctggaccagcagtttactgccgccgctacagagtgcaacgcc 

ctgggtgtctatcttaagggcgatatacctataatgatgaacgaggattccgcagatgcctgggcgaatccggaattcttccgtgacgatcttcgg 

gccggaagtccccctgacggtgaaaacccccagggacaaaactggggcttccccatttataactgggaaaaccttgcaaatgacgggtacag 

ctggtggaaaaaacgtctgaagcacagcgcacggtattaccatgcctaccgcattgaccatattcttgggtttttccggatatgggctataccctat 

ggcgaatactccggctacctgggatggcccttgccgcatgaaccggtaagtgcagcagaactggcagaacggggcttttccaaggaccgctt 

gcgctggcttaccgaaccccacttgcctacacgggcagccgaggaagcgaataactgggactatctgggaacacacggctatctgaatcaga 

tcatgaaccgtatcggtgaagaagaactatggctgttcaagcccgagatcacctgcgaggcagatatacgaaacacaaacctgccggatgccc 

tgaaagaggttctggtacggcagtggaaaaaccggctgctgcaggttaccggccgcgacgaaaaaggacggacaatctactatccgctgtgg 

cgtttccgtgacagcactgcatggcagacgcttaccgatggcgagaaacactccctggaagagctgttcgcccaaaaagcggcgcacaatga 

aaccctgtggcgagaacaggcggtggaacttctgggtgagctgacgcgatctacggatatgcttgcctgtgctgaagatctgggaagtattccc 

cacagtgtaccggaagtgctttcaaacctttcaatttacagtctgcgggttacccgctgggcccgccaatgggatgcccccggccagccctttca 

cagactggaggagtatccgctcatgtcggtagcgaccccatcggttcatgattcctctaccctgcgcggatggtgggaaaccgaaggcggcga 

ccgggcctttatggacgcatggcctccggaacaggatgcatacgcaggagcaggccgccatgagttcgaaggcgcctggggaccccgcca 

^^'^ Figure 16 AAA A 
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ggcatcctgggtactccgtaaactctgcgaagcccgttccgcgctctgtgttttccccatccaggatattttggccctgtcncagacttttatgcaat 
gacagcggacgaggaacgcatcaatattccgggcagtgtatccggamaactggacataccggttgcctgcggcaatcgaggatttatctaaa 
aacagccaacttataaccgcaatccagaccgcgttgcaggaccgccgggcgaggaaggcacaaggagcacagcaatga 

Me?Tyr L^u lie Gin GIu Gly His Met Arg Phe Pro Pro He lie His Pro Leu Thr Gly Leu Ala Val Pro 
Val Gly Ala Leu Arg Thr Ala Gin Ser Cys Gly He Gly Glu Phe Ala Asp Leu Pro Val Leu Ala Glu 
Phe Cys Lys Lys Ala Gly Phe Asp Leu Val Gin Leu Leu Pro Val Asn Asp Thr Gly Thr Glu Ser Ser 
Pro Tyr Ser Ala Leu Ser Ala Phe Ala Leu His Pro Leu Tyr He Arg Leu Ser Asp Leu Pro Glu Ala 
Ala Gly Phe Glu Lys Gin He Thr Asp Leu Lys Ser Arg Phe Glu Asp Leu Pro Arg Phe Ser Tyr Thr 
Glu Leu Arg Arg Ala Lys Leu Asp He Leu Arg Ala Val Phe Asp Lys Asn Lys Ala Thr He He Gly 
Ser Ala Glu Leu Glu Ala Trp He Ser Asp Asn Pro Trp He He Glu Tyr Ala Val Phe Met Asn Gin 
Lys His Arg Asn Phe Glu Ala Gly Trp Lys His Trp Glu Lys Leu Arg Asn Pro TTir His Asn Glu He 
Gin Lys Thr Trp Gin Gly Lys Thr Trp Gin Ala Asp His Gin Phe Phe Ala Trp Leu Gin Met Arg Leu 
Asp Gin Gin Phe Thr Ala Ala Ala Thr Glu Cys Asn Ala Leu Gly Val Tyr Leu Lys Gly Asp He Pro 
He Met Met Asn Glu Asp Ser Ala Asp Ala Trp Ala Asn Pro Glu Phe Phe Arg Asp Asp Leu Arg 
Ala Gly Ser Pro Pro Asp Gly Glu Asn Pro Gin Gly Gin Asn Trp Gly Phe Pro He Tyr Asn Trp Glu 
Asn Leu Ala Asn Asp Gly Tyr Ser Trp Trp Lys Lys Arg Leu Lys His Ser Ala Arg Tyr Tyr His Ala 
Tyr Arg He Asp His He Leu Gly Phe Phe Arg He Trp Ala He Pro Tyr Gly Glu Tyr Ser Gly Tyr Leu 
Gly Trp Pro Leu Pro His Glu Pro Val Ser Ala Ala Glu Leu Ala Glu Arg Gly Phe Ser Lys Asp Arg 
Leu Arg Trp Leu Thr Glu Pro His Leu Pro Thr Arg Ala Ala Glu Glu Ala Asn Asn Trp Asp Tyr Leu 
Gly Thr His Gly Tyr Leu Asn Gin He Met Asn Arg He Gly Glu Glu Glu Leu Trp Leu Phe Lys Pro 
Glu He Thr Cys Glu Ala Asp He Arg Asn Thr Asn Leu Pro Asp Ala Leu Lys Glu Val Leu Val Arg 
Gin Trp Lys Asn Arg Leu Leu Gin Val Thr Gly Arg Asp Glu Lys Gly Arg Thr He Tyr Tyr Pro Leu 
Trp Arg Phe Arg Asp Ser Thr Ala Trp Gin Thr Leu Thr Asp Gly Glu Lys His Ser Leu Glu Glu Leu 
Phe Ala Gin Lys Ala Ala His Asn Glu Thr Leu Trp Arg Glu Gin Ala Val Glu Leu Leu Gly Glu Leu 
Thr Arg Ser Thr Asp Met Leu Ala Cys Ala Glu Asp Leu Gly Ser He Pro His Ser Val Pro Glu Val 
Leu Ser Asn Leu Ser He Tyr Ser Leu Arg Val Thr Arg Trp Ala Arg Gin Trp Asp Ala Pro Gly Gin 
Pro Phe His Arg Leu Glu Glu Tyr Pro Leu Met Ser Val Ala Thr Pro Ser Val His Asp Ser Ser Thr 
Leu Arg Gly Trp Trp Glu Thr Glu Gly Gly Asp Arg Ala Phe Met Asp Ala Trp Pro Pro Glu Gin 
Asp Ala Tyr Ala Gly Ala Gly Arg His Glu Phe Glu Gly Ala Trp Gly Pro Arg Gin Ala Ser Trp Val 
Leu Arg Lys Leu Cys Glu Ala Arg Ser Ala Leu Cys Val Phe Pro He Gin Asp He Leu Ala Leu Ser 
Ser Asp Phe Tyr Ala Met Thr Ala Asp Glu Glu Arg He Asn He Pro Gly Ser Val Ser Gly Phe Asn 
Trp Thr Tyr Arg Leu Pro Ala Ala He Glu Asp Leu Ser Lys Asn Ser Gin Leu He Thr Ala He Gin Thr 
Ala Leu Gin Asp Arg Arg Ala Arg Lys Ala Gin Gly Ala Gin Gin 

SEQIDNO:189 _ 
atgcaaacgattgcaaaaaaaggggatgaaacgatgaaagggaaaaaatggacagctttagctctaacactgccgctggctgctagcttatca 

acaggcgttcacgccgaaaccgtacataaaggtaaatctccagctgcagataaaaacggtgtcttttatgaggtgtatgtaaactctttttacgatg 

caaataaagatggacatggtgatttaaaaggtcttacacaaaaactggactatttaaatgatggcaattctcatocaaagaatgatcttcaagtaaa 

cgggatttggatgatgccgatcaacccttctcctagctatcataaatatgatgtaacggactattataacattgattctcagtacggaaatctgcaag 

attttcgcaagctaatgaaagaagcagataaacgagatgtaaaagttattatggacctcgttgtgaatcatacgagcagtgaacacccttggtttca 

agctgcgttaaaagataaaaacagcaagtacagagattactatatttgggctgataaaaataccgatttgaatgaaaaaggatcttggggacaac 

aagtatggcacaaagctccaaacggagagtatttttacggaacgttctgggaaggaatgcctgacttaaattacgataaccctgaagtaagaaaa 

gaaatgattaacgtcggaaagttttggctaaagcaaggcgttgacggcttccgcttagatgctgcccttcatatctttaaaggtcaaacacctgaa 



agccggaagtggtagctccttattatcagtcgcttgattccctatttaactttgatttagcaggaaaaattgtcagctctgtaaaagcaggaaatgatc 
aaggaatcgctactgcagcagcggcaacagatgaactgttcaaatcatacaatccaaataaaattgacggcattttcttaaccaatcatgaccaaa 
atcgcgtcatgagtgagttaagcggagatgtcaataaagcaaagtcagctgcctctatcttacttacgcttcctggaaatccgtatatttattacggt 
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gaaacacctgtatacaataaaggcggcaacggcgtgtctgtagaagcacaaaccaaacaaaaggactctttgttaaatcattaccgtgaaattat 
tcgcgtgcgtcagcagcacgaagagttagtaaaaggaacgcttcaatctatttcagtagacagtaaagaagttgttgcttatagccgtacgtataa 
aggcaactccattagtgtgtatcataatatttcaaatcaacctgtaaaagtatctgtagcagcgaaaggtaaattgatttttgctagtgaaaaaggtg 
ctaaaaaggtcaaaaatcagcttgtgattccggcgaatacaacggttttagtaaaataa 

SEQIDNO: 190 

Met Gin Thr He Ala Lys Lys Gly Asp Glu Thr Met Lys Gly Lys Lys Trp Thr Ala Leu Ala Leu Thr 
Leu Pro Leu Ala Ala Ser Leu Ser Thr Gly Val His Ala Glu Thr Val His Lys Gly Lys Ser Pro Ala 
Ala Asp Lys Asn Gly Val Phe Tyr Glu Val Tyr Val Asn Ser Phe Tyr Asp Ala Asn Lys Asp Gly His 
Gly Asp Leu Lys Gly Leu Thr Gin Lys Leu Asp Tyr Leu Asn Asp Gly Asn Ser His Thr Lys Asn 
Asp Leu Gin Val Asn Gly He Trp Met Met Pro He Asn Pro Ser Pro Ser Tyr His Lys Tyr Asp Val 
Thr Asp Tyr Tyr Asn He Asp Ser Gin Tyr Gly Asn Leu Gin Asp Phe Arg Lys Leu Met Lys Glu Ala 
Asp Lys Arg Asp Val Lys Val He Met Asp Leu Val Val Asn His Thr Ser Ser Glu His Pro Trp Phe 
Gin Ala Ala Leu Lys Asp Lys Asn Ser Lys Tyr Arg Asp Tyr Tyr He Trp Ala Asp Lys Asn Thr Asp 
Leu Asn Glu Lys Gly Ser Trp Gly Gin Gin Val Trp His Lys Ala Pro Asn Gly Glu Tyr Phe Tyr Gly 
Thr Phe Trp Glu Gly Met Pro Asp Leu Asn Tyr Asp Asn Pro Glu Val Arg Lys Glu Met He Asn Val 
Gly Lys Phe Trp Leu Lys Gin Gly Val Asp Gly Phe Arg Leu Asp Ala Ala Leu His He Phe Lys Gly 
Gin Thr Pro Glu Gly Ala Lys Lys Asn He Val Trp Trp Asn Glu Phe Arg Asp Ala Met Lys Lys Glu 
Asn Pro Asn Val Tyr Leu Thr Gly Glu Val Trp Asp Gin Pro Glu Val Val Ala Pro Tyr Tyr Gin Ser 
Leu Asp Ser Leu Phe Asn Phe Asp Leu Ala Gly Lys He Val Ser Ser Val Lys Ala Gly Asn Asp Gin 
Gly He Ala Thr Ala Ala Ala Ala Thr Asp Glu Leu Phe Lys Ser Tyr Asn Pro Asn Lys He Asp Gly 
He Phe Leu Thr Asn His Asp Gin Asn Arg Val Met Ser Glu Leu Ser Gly Asp Val Asn Lys Ala Lys 
Ser Ala Ala Ser He Leu Leu Thr Leu Pro Gly Asn Pro Tyr He Tyr Tyr Gly Glu Glu He Gly Met Thr 
Gly Glu Lys Pro Asp Glu Leu He Arg Glu Pro Phe Arg Trp Tyr Glu Gly Asn Gly Leu Gly Gin Thr 
Ser Trp Glu Thr Pro Val Tyr Asn Lys Gly Gly Asn Gly Val Ser Val Glu Ala Gin Thr Lys Gin Lys 
Asp Ser Leu Leu Asn His Tyr Arg Glu Met He Arg Val Arg Gin Gin His Glu Glu Leu Val Lys Gly 
Thr Leu Gin Ser He Ser Val Asp Ser Lys Glu Val Val Ala Tyr Ser Arg Thr Tyr Lys Gly Asn Ser He 
Ser Val Tyr His Asn He Ser Asn Gin Pro Val Lys Val Ser Val Ala Ala Lys Gly Lys Leu He Phe Ala 
Ser Glu Lys Gly Ala Lys Lys Val Lys Asn Gin Leu Val He Pro Ala Asn Thr Thr Val Leu Val Lys 

SEQIDNO: 191 

atgcaaacgattgcaaaaaaaggggatgaaacgatgaaagggaaaaaatggacagctttagctctaacactgccgctggctgctagcttatca 
acaggcgttcacgccgaaaccgtacataaaggtaaatctccaacagcagataaaaacggtgtcttttatgaagtgtatgtaaactctttttacgatg 
caaataaagatggacatggtgacttaaaaggtcttacacaaaagttggactatttaaatgacggcaattctcatacaaaaaatgatcttcaagtaaa 
cgggatttggatgatgccagtcaacccttctcctagctatcataaatatgatgtaacggactattataacattgatccgcagtacggaaatctgcaa 
gattttcgcaagctgatgaaagaagcagacaaacgagacgtaaaagtcattatggaccttgttgtgaatcatacgagcagtgaacacccttggttt 



acaagtatggcataaagctccaaacggagagtatttttacggaacgttctgggaaggaatgcctgacttaaattacgataaccctgaagtaagaa 

aagaaatgattaacgtcggaaagttttggctaaagcaaggcgttgacgggttccgcttagatgctgcgcttcatatttttaaaggtcaaacagctga 

aggcgctaagaaaaatatcctgtggtggaatgagtttagagatgcgatgaaaaaagaaaatc. jatgtatatctaacgggtgaagtatgggat 

cagcctgaagtggtagctccttattatcaatcgcttgattctttatttaattttgatttagcaggaaaaattgtcagctctgtaaaagcaggaaatgatc 

aaggaatcgccactgcagcagcagcaacagatgaactgttcaaatcatacaatccaaacaaaattgatggcatattcttaaccaaccatgaccaa 

aatcgcgtcatgagtgagctgagcggcgatgtgagcaaagcaaaatcagctgcttctatcttacttacgcttcctggcaacccgtatatttattacg 

gtgaagaaatcggcatgaccggtgaaaagcctgatgaattaatccgtgaaccgttccgctggtacgaaggaaacggacttggacaaaccagtt 

gggaaacacctgtatacaataaaggcggaaacggtgtgtctgtagaagcacaaaccaaacaaaaggattctttgttaaatcattaccgtgaaatg 

attcgcgtgcgtcagcagcatgaagagttagtaaaaggaacgcttcaatctatttcagtagacagtaaagaagttgttgcttatagccgtacgtata 

aaggcaactccattagtgtgtatcataatatttcaaatcaaccggtaaaagtatctgtagcagcgaaaggtaaattgatttttgctagtgaaaaaggt 

gctaagaaagtcaaaaatcagcttgtggttccggcgaatacaacggttttaatgaaataa 

SEQ ID NO: 192 
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METHODS OF USE THEREOF 



Met Gin Thr He Ala Lys Lys Gly Asp Glu Thr Met Lys Gly Lys Lys Trp Thr Ala Leu Ala Leu Thr 
Leu Pro Leu Ala Ala Ser Leu Ser Thr Gly Val His Ala Glu Thr Val His Lys Gly Lys Ser Pro Thr 
Ala Asp Lys Asn Gly Val Phe Tyr Glu Val Tyr Val Asn Ser Phe Tyr Asp Ala Asn Lys Asp Gly His 
Gly Asp Leu Lys Gly Leu Thr Gin Lys Leu Asp Tyr Leu Asn Asp Gly Asn Ser His Thr Lys Asn 
Asp Leu Gin Val Asn Gly He Trp Met Met Pro Val Asn Pro Ser Pro Ser Tyr His Lys Tyr Asp Val 
Thr Asp Tyr Tyr Asn He Asp Pro Gin Tyr Gly Asn Leu Gin Asp Phe Arg Lys Leu Met Lys Glu Ala 
Asp Lys Arg Asp Val Lys Val He Met Asp Leu Val Val Asn His Thr Ser Ser Glu His Pro Trp Phe 
Gin Ala Ala Leu Lys Asp Lys Asn Ser Lys Tyr Arg Asp Tyr Tyr He Trp Ala Asp Lys Asn Thr Asp 
Leu Asn Glu Lys Gly Ser Trp Gly Gin Gin Val Trp His Lys Ala Pro Asn Gly Glu Tyr Phe Tyr Gly 
Thr Phe Trp Glu Gly Met Pro Asp Leu Asn Tyr Asp Asn Pro Glu Val Arg Lys Glu Met He Asn Val 
Gly Lys Phe Trp Leu Lys Gin Gly Val Asp Gly Phe Arg Leu Asp Ala Ala Leu His He Phe Lys Gly 
Gin Thr Ala Glu Gly Ala Lys Lys Asn He Leu Trp Trp Asn Glu Phe Arg Asp Ala Met Lys Lys Glu 
Asn Pro Asn Val Tyr Leu Thr Gly Glu Val Trp Asp Gin Pro Glu Val Val Ala Pro Tyr Tyr Gin Ser 
Leu Asp Ser Leu Phe Asn Phe Asp Leu Ala Gly Lys He Val Ser Ser Val Lys Ala Gly Asn Asp Gin 
Gly He Ala Thr Ala Ala Ala Ala Thr Asp Glu Leu Phe Lys Ser Tyr Asn Pro Asn Lys He Asp Gly 
He Phe Leu Thr Asn His Asp Gin Asn Arg Val Met Ser Glu Leu Ser Gly Asp Val Ser Lys Ala Lys 
Ser Ala Ala Ser He Leu Leu Thr Leu Pro Gly Asn Pro Tyr He Tyr Tyr Gly Glu Glu He Gly Met Thr 
Gly Glu Lys Pro Asp Glu Leu He Arg Glu Pro Phe Arg Trp Tyr Glu Gly Asn Gly Leu Gly Gin Thr 
Ser Trp Glu Thr Pro Val Tyr Asn Lys Gly Gly Asn Gly Val Ser Val Glu Ala Gin Thr Lys Gin Lys 
Asp Ser Leu Leu Asn His Tyr Arg Glu Met He Arg Val Arg Gin Gin His Glu Glu Leu Val Lys Gly 
Thr Leu Gin Ser He Ser Val Asp Ser Lys Glu Val Val Ala Tyr Ser Arg Thr Tyr Lys Gly Asn Ser He 
Ser Val Tyr His Asn lie Ser Asn Gin Pro Val Lys Val Ser Val Ala Ala Lys Gly Lys Leu He Phe Ala 
Ser Glu Lys Gly Ala Lys Lys Val Lys Asn Gin Leu Val Val Pro Ala Asn Thr Thr Val Leu Met Lys 

SEQ ID NO: 193 

atgaaattcaaaaagagtttatctgccgggctccttttgttcggaggtctgagcggtgtgacaccatccgtcgctgcggaggtgccacgaaccgc 

atttgtccatttattcgaatggagttggccggatattgccaccgaatgcgaaacctttcttggccctaaggggttctctgcggttcaggtgtctccgc 

cgcaaaaaagcgtcagcaatgctgcctggtgggcgcgctaccaacctgttagttactcttttgaagggcgcagtggaacccgggctcaatttgc 

ggatatggtccagcgttgtaaagcggtgggggtcgatatttatctggatgcggtgatcaaccatatggcagcacaagatcgctattttccagaagt 

accttacagcagtaatgattttcacagttgcacgggcgatatcgattattccaaccgctggtcgattcaaaattgcgatctggttgggctgaacgat 

ctcaaaaccgagtcagaatacgttcggcagaaaattgcagactatatgaacgatgcgctcagtctgggcgtggcggggtttcggattgatgccg 

ccaagcatatcccggccggcgacatcgcggcgatcaagagcaagctcaacggcagcccgtatatctatcaggaggttatcggggcggcagg 

ggagccggtacaaaccagcgagtacacgtatattggagacgtgacggaatttaacttcgcccggaccatcgggcctaaatttaagcaaggtaat 

attaaagacctgcaggggattggttcgtggagcggctggctgagcagcgacgatgcggtgacctttgtgaccaaccatgacgaagaacgcca 

taaccctggccaggttctcagccatcaggactttggcaatctgtatttcctcggtaacgtgtttactctggcgtatccttacggctacccaaaagtga 

tgtcggggtactacttcagtaattttgatgccgggccaccatcgacaggggtacattctggtaatgcgtgtggctttgatggcggtgattgggtctg 

cgaacacaaatggcgtggtgtagccaacatggtggcgtttcgcaaccacacagcagcccagtggcaggtcactgactggtgggacgatggtt 

acaatcaggtggcgtttggtcgtggcgggctgggctttgtggtgatcaatcgagatgacaataaaggcatcaatcagagtttccagacgggaat 

gcccgctggcgagtattgtgacatcattgccggtgatttcgacacccagagcggtcattgcagcgctacgacgatcaccgtcgacagtcaggg 

gtatgcacattttactgtcggtagtcatcaggccgctgcgattcacattggcgcgaaactcggctccgtgtgccaggactgtggcggcacggcc 

gcagagacaaaagtctgctttgacaatgcacaaaactttagccaaccgtatttgcattactggaatgtcaatgcggatcaggccgtagcgaatgc 

aacctggccgggcgtcgcgatgacggctgaaaatggcggttactgctacgattttggtgtcggtctcaattcacttcaggtaattttcagcgataa 

cggcgccagccaaaccgctgatctgaccgccagcagtccgacgttgtgttaccagaacggaacgtggcgtgacagtgacttctgtcagagta 

gcaatgtgggcaacgagagttggtatttccgtggaacctcaaacggttggggcgtgagcgcactcacttatgaggctgcgacaggcctgtaca 

ctacggtgcagagctttaacggggaggagtcgcccgcacgctttaaaattgatgatggcaactggagtgagtcgtatccaagtgctgattatcaa 

gtcggtgattatgccacctacacgatcacgtttgacagccagacgaaggccatcaccgtgacttcgcagtaa 

SEQ ID NO: 194 

Met Lys Phe Lys Lys Ser Leu Ser Ala Gly Leu Leu Leu Phe Gly Gly Leu Ser Gly Val Thr Pro Ser 
Val Ala Ala Glu Val Pro Arg Thr Ala Phe Val His Leu Phe Glu Trp Ser Trp Pro Asp He Ala Thr 
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Appij^|k: 10/081,872 Page 1C^^16 

App(^Bs): Waiter Calien et al. 

ENZY^S HAVING ALPHA AMYLASE ACTIVITY AND 
METHODS OF USE THEREOF 



Glu Cys Glu Thr Phe Leu Gly Pro Lys Gly Phe Set Ala Val Gin Val Ser Pro Pro Gin Lys Ser Val 
Ser Asn Ala Ala Trp Tip Ala Arg Tyr Gin Pro Val Ser Tyr Ser Phe Glu Gly Arg Ser Gly Thr Arg 
Ala Gin Phe Ala Asp Met Val Gin Arg Cys Lys Ala Val Gly Val Asp He Tyr Leu Asp Ala Val He 
Asn His Met Ala Ala Gin Asp Arg Tyr Phe Pro Glu Val Pro Tyr Ser Ser Asn Asp Phe His Ser Cys 
Thr Gly Asp He Asp Tyr Ser Asn Arg Trp Ser He Gin Asn Cys Asp Leu Val Gly Leu Asn Asp Leu 
Lys Thr Glu Ser Glu Tyr Val Arg Gin Lys He Ala Asp Tyr Met Asn Asp Ala Leu Ser Leu Gly Val 
Ala Gly Phe Arg He Asp Ala Ala Lys His lie Pro Ala Gly Asp He Ala Ala He Lys Ser Lys Leu Asn 
Gly Ser Pro Tyr He Tyr Gin Glu Val He Gly Ala Ala Gly Glu Pro Val Gin Thr Ser Glu Tyr Thr Tyr 
He Gly Asp Val Thr Glu Phe Asn Phe Ala Arg Thr He Gly Pro Lys Phe Lys Gin Gly Asn He Lys 
Asp Leu Gin Gly He Gly Ser Trp Ser Gly Trp Leu Ser Ser Asp Asp Ala Val Thr Phe Val Thr Asn 
His Asp Glu Glu Arg His Asn Pro Gly Gin Val Leu Ser His Gin Asp Phe Gly Asn Leu Tyr Phe Leu 
Gly Asn Val Phe Thr Leu Ala Tyr Pro Tyr Gly Tyr Pro Lys Val Met Ser Gly Tyr Tyr Phe Ser Asn 
Phe Asp Ala Gly Pro Pro Ser Thr Gly Val His Ser Gly Asn Ala Cys Gly Phe Asp Gly Gly Asp Trp 
Val Cys Glu His Lys Trp Arg Gly Val Ala Asn Met Val Ala Phe Arg Asn His Thr Ala Ala Gin Trp 
Gin Val Thr Asp Trp Trp Asp Asp Gly Tyr Asn Gin Val Ala Phe Gly Arg Gly Gly Leu Gly Phe 
Val Val He Asn Arg Asp Asp Asn Lys Gly He Asn Gin Ser Phe Gin Thr Gly Met Pro Ala Gly Glu 
Tyr Cys Asp He He Ala Gly Asp Phe Asp Thr Gin Ser Gly His Cys Ser Ala Thr Thr He Thr Val 
Asp Ser Gin Gly Tyr Ala His Phe Thr Val Gly Ser His Gin Ala Ala Ala He His He Gly Ala Lys Leu 
Gly Ser Val Cys Gin Asp Cys Gly Gly Thr Ala Ala Glu Thr Lys Val Cys Phe Asp Asn Ala Gin 
Asn Phe Ser Gin Pro Tyr Leu His Tyr Trp Asn Val Asn Ala Asp Gin Ala Val Ala Asn Ala Thr Trp 
Pro Gly Val Ala Met Thr Ala Glu Asn Gly Gly Tyr Cys Tyr Asp Phe Gly Val Gly Leu Asn Ser Leu 
Gin Val He Phe Ser Asp Asn Gly Ala Ser Gin Thr Ala Asp Leu Thr Ala Ser Ser Pro Thr Leu Cys 
Tyr Gin Asn Gly Thr Trp Arg Asp Ser Asp Phe Cys Gin Ser Ser Asn Val Gly Asn Glu Ser Trp Tyr 
Phe Arg Gly Thr Ser Asn Gly Trp Gly Val Ser Ala Leu Thr Tyr Glu Ala Ala Thr Gly Leu Tyr Thr 
Thr Val Gin Ser Phe Asn Gly Glu Glu Ser Pro Ala Arg Phe Lys He Asp Asp Gly Asn Trp Ser Glu 
Ser Tyr Pro Ser Ala Asp Tyr Gin Val Gly Asp Tyr Ala Thr Tyr Thr He Thr Phe Asp Ser Gin Thr 
Lys Ala He Thr Val Thr Ser Gin 

SEQ ID NO: 195 

atgctgacagaccgtttctttgatggcgatacatcaaacaacgacccttacaaccagaactacgatgctaaaaacgaccggggaacttatcagg 

gcggcgattttaaaggaatcacgcaaaaattggattatctcgataagctaggcgtgaacacaatctggatcagcccgatcgtggaaaatatcaag 

catgatgtccgttatgacaactctgaagggcattcatactatgcttaccacggctactgggcaagcaacttcggtgcgttaaacccacacttcggt 

acaatggaagatttccatacactgattgacgctgcccatgaaaaaggcatcaagatcatggttgacgtagtattaaaccacactggttatggctta 

aaagatatcaacggagaagtttccaatcctccagccggttacccaactgacgcagaacgcagcacatatagcagcctgcttcgccagggttca 

aatgtcggctctgatgaggttgttggcgaattagctggcctacctgacttaaaaacagaagaccccgcagtccgccagacaatcatcgactggc 

aaacagactggatcacgaaagctactacagctaaaggaaacacaattgactacttccgtgtcgacactgtgaagcacgttgaagacgcaacat 

ggatggcattcaaaaatgacctcactgaaaaaatgccgacacacaaaatgatcggggaagcttggggagcaagtgccaataaccaacttggat 

accttgaaacaggtatgatggactcactgcttgacttcgacttcaaaggcattgcgcacgatttcgtgaacggcaagcttaaggcagcaaacgat 

gccctgactgcccgcaacggtaaaattgacaacacagctactttaggttcattccttggaagccatgacgaagatggtttcctatttaaagaagga 

aatgacaaaggcaagcttaaggttgctgcttccctgcaagcaacatcaaaaggccagccggtcatctattatggtgaagagcttggtcaaagtg 

gagcaaacaactatccgcaatacgataaccgttatgacctggcatgggacaaagttgaaaacaacgacgtccttgagcactacactaaggtcct 

gaacttcagaagcgctcattcagaagtgttcgctaaaggtgaacgcgcaacaattggcggttctgacgctgataaattcttactttttgctcgtaaa 

aatggaaacgaagctgcttacgtcggcttgaacgttgctgacacagcaaaagacgtaacactgactgtttctgcaggtgcagtcgtaactgacc 

actatgcagataaaacttatactgcttcagaagctggagaaatcacattgacgatcccggcaaaagctgatggcggtactgttttactaacggttg 

aaggcggagaaatcacagctgctaaagcggcaagcgaaggcgacggcacagttgagccagtccctgcgaaccacatccgcattcactacaa 

ccgtacagacaacaactatgaaaactacggtgcatggctgtggaacgatgtagcctccccttctgccaactggccgactggcgctacaatgtttg 

aaaaaacagacagctacggtgcatacatcgacgtaccacttaaagagggcgctaagaacatcggcttcctcgttatggatgtaacaaaaggtga 

tcagggtaaagacggcggcgacaaaggttttacgatctcatcacctgaaatgaacgaaatttggatcaagcaaggttctgacaaggtgtacactt 

acgagccagttgatcttccggcgaacactgtccgcgtccactatgtacgtgacaacgcagactacgaaaacttcggtatctggaactggggcga 

tgtaacagcaccttccgaaaactggcctacaggcgcagcgaaattcgatggtacagaccgttacggtgcgtatgtcgacattacgctaaaagaa 
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Ad^B)t(s): Walter Callen et al. 

EN^^ES HAVING ALPHA AMYLASE ACTIVITY ANlT^ 
METHODS OF USE THEREOF 

ggcgcaaagaacattggaatgattgctcttaacactgcaaatggagagaaagacggcggagataaatccttcaaccttctggataaatataatcg 

catttggattaaacaaggtgatgacaatgtctacgtttctccatactgggagcaggcaacaggaatcaccaatgcagaggtaatctctgaagata 

cgattctattaggcttcacaatgactgacggcttaacacctgaatctttaaaaggaggtcttgtaattaaagattcaactggtgctgaagttgccatc 

gaaagtgctgaaatcacaagcgcaacctctgtaaaagtaaaagcaacattcgatttagaaaagcttccattatccatcacatacgcaggcagaac 

agtttcagcttcaactggctggagaatgcttgatgaaatgtacgcttatgatggaaacgaccttggtgcgacttacaaggacggagcagcgacg 

cttaaattatgggctccgaaagcgagcaaggtaaccgctaacttctttgataaaaataatgccgctgaaaaaatcggcagcgtcgagttaacgaa 

gggtgaaaaaggagtctggtcagctatggttgctcctggcgacctgaacgtaaccgatcttgaaggttatttttaccagtatgatgtaacaaatga 

cggtataactcgccaggtgttagatccttatgcaaaatcaatggcagcctttactgtgaatacagaaggcaatgctggtcctgacggggacactg 

ttggcaaggcggcaattcaaaaagcttctcgagagtacttctag 

SEQ ID NO: 196 

Met Leu Thr Asp Arg Phe Phe Asp Gly Asp Thr Ser Asn Asn Asp Pro Tyr Asn Gin Asn Tyr Asp 
Ala Lys Asn Asp Arg Gly Thr Tyr Gin Gly Gly Asp Phe Lys Gly He Thr Gin Lys Leu Asp Tyr Leu 
Asp Lys Leu Gly Val Asn Thr He Trp He Ser Pro He Val Glu Asn He Lys His Asp Val Arg Tyr Asp 
Asn Ser Glu Gly His Ser Tyr Tyr Ala Tyr His Gly Tyr Trp Ala Ser Asn Phe Gly Ala Leu Asn Pro 
His Phe Gly Thr Met Glu Asp Phe His Thr Leu He Asp Ala Ala His Glu Lys Gly He Lys He Met 
Val Asp Val Val Leu Asn His Thr Gly Tyr Gly Leu Lys Asp He Asn Gly Glu Val Ser Asn Pro Pro 
Ala Gly Tyr Pro Thr Asp Ala Glu Arg Ser Thr Tyr Ser Ser Leu Leu Arg Gin Gly Ser Asn Val Gly 
Ser Asp Glu Val Val Gly Glu Leu Ala Gly Leu Pro Asp Leu Lys Thr Glu Asp Pro Ala Val Arg Gin 
Thr He He Asp Trp Gin Thr Asp Trp He Thr Lys Ala Thr Thr Ala Lys Gly Asn Thr He Asp Tyr Phe 
Arg Val Asp Thr Val Lys His Val Glu Asp Ala Thr Trp Met Ala Phe Lys Asn Asp Leu Thr Glu 
Lys Met Pro Thr His Lys Met He Gly Glu Ala Trp Gly Ala Ser Ala Asn Asn Gin Leu Gly Tyr Leu 
Glu Thr Gly Met Met Asp Ser Leu Leu Asp Phe Asp Phe Lys Gly He Ala His Asp Phe Val Asn Gly 
Lys Leu Lys Ala Ala Asn Asp Ala Leu Thr Ala Arg Asn Gly Lys He Asp Asn Thr Ala Thr Leu Gly 
Ser Phe Leu Gly Ser His Asp Glu Asp Gly Phe Leu Phe Lys Glu Gly Asn Asp Lys Gly Lys Leu 
Lys Val Ala Ala Ser Leu Gin Ala Thr Ser Lys Gly Gin Pro Val He Tyr Tyr Gly Glu Glu Leu Gly 
Gin Ser Gly Ala Asn Asn Tyr Pro Gin Tyr Asp Asn Arg Tyr Asp Leu Ala Trp Asp Lys Val Glu 
Asn Asn Asp Val Leu Glu His Tyr Thr Lys Val Leu Asn Phe Arg Ser Ala His Ser Glu Val Phe Ala 
Lys Gly Glu Arg Ala Thr He Gly Gly Ser Asp Ala Asp Lys Phe Leu Leu Phe Ala Arg Lys Asn Gly 
Asn Glu Ala Ala Ty^ / il Gly Leu Asn Val Ala Asp Thr Ala Lys Asp Val Thr Leu Thr Val Ser Ala 
Gly Ala Val Val Tin s:.p His Tyr Ala Asp Lys Thr Tyr Thr Ala Ser Glu Ala Gly Glu He Thr Leu 
Thr He Pro Ala Lys Ala Asp Gly Gly Thr Val Leu Leu Thr Val Glu Gly Gly Glu He Thr Ala Ala 
Lys Ala Ala Ser Glu Gly Asp Gly Thr Val Glu Pro Val Pro Ala Asn His He Arg He His Tyr Asn 
Arg Thr Asp Asn Asn Tyr Glu Asn Tyr Gly Ala Trp Leu Trp Asn Asp Val Ala Ser Pro Ser Ala Asn 
Trp Pro Thr Gly Ala Thr Met Phe Glu Lys Thr Asp Ser Tyr Gly Ala Tyr He Asp Val Pro Leu Lys 
Glu Gly Ala Lys Asn He Gly Phe Leu Val Met Asp Val Thr Lys Gly Asp Gin Gly Lys Asp Gly Gly 
Asp Lys Gly Phe Thr He Ser Ser Pro Glu Met Asn Glu He Trp He Lys Gin Gly Ser Asp Lys Val 
Tyr Thr Tyr Glu Pro Val Asp Leu Pro Ala Asn Thr Val Arg Val His Tyr Val Arg Asp Asn Ala Asp 
Tyr Glu Asn Phe Gly He Trp Asn Trp Gly Asp Val Thr Ala Pro Ser Glu Asn Trp Pro Thr Gly Ala 
Ala Lys Phe Asp Gly Thr Asp Arg Tyr Gly Ala Tyr Val Asp He Thr Leu Lys Glu Gly Ala Lys Asn 
He Gly Met He Ala Leu Asn Thr Ala Asn Gly Glu Lys Asp Gly Gly Asp Lys Ser Phe Asn Leu Leu 
Asp Lys Tyr Asn Arg He Trp He Lys Gin Gly Asp Asp Asn Val Tyr Val Ser Pro Tyr Trp Glu Gin 
Ala Thr Gly He Thr Asn Ala Glu Val He Ser Glu Asp Thr He Leu Leu Gly Phe Thr Met Thr Asp 
Gly Leu Thr Pro Glu Ser Leu Lys Gly Gly Leu Val He Lys Asp Ser Thr Gly Ala Glu Val Ala He 
Glu Ser Ala Glu He Thr Ser Ala Thr Ser Val Lys Val Lys Ala Thr Phe Asp Leu Glu Lys Leu Pro 
Leu Ser He Thr Tyr Ala Gly Arg Thr Val Ser Ala Ser Thr Gly Trp Arg Met Leu Asp Glu Met Tyr 
Ala Tyr Asp Gly Asn Asp Leu Gly Ala Thr Tyr Lys Asp Gly Ala Ala Thr Leu Lys Leu Trp Ala Pro 
Lys Ala Ser Lys Val Thr Ala Asn Phe Phe Asp Lys Asn Asn Ala Ala Glu Lys He Gly Ser Val Glu 
Leu Thr Lys Gly Glu Lys Gly Val Trp Ser Ala Met Val Ala Pro Gly Asp Leu Asn Val Thr Asp Leu 
Glu Gly Tyr Phe Tyr Gin Tyr Asp Val Thr Asn Asp Gly He Thr Arg Gin Val Leu Asp Pro Tyr Ala 
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Appiicarl^Bvalter Callen et al. 

enzymeStTaving alpha amylase activity and 
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Lys Ser Met Ala Ala Phe Thr Val Asn Thr Glu Gly Asn Ala Gly Pro Asp Gly Asp Thr Val Gly Lys 
Ala Ala lie Gin Lys Ala Ser Arg Glu Tyr Phe 

SEQ ID NO: 197 

atgaaaccgtcaaaattcgtttttctctctgctgccatcgcttgcagcctctccagtaccgccaatgctgacgccattttgcatgcatttaactggaag 

tactccgacgtcacgcaaaacgcctcgcaaatcgcggcggcgggttataaaaaagtgctgatttcgccagcactgaaatcgagtggcaatgaa 

tggtgggcacgttatcaaccgcaagatctgcgcgtgatcgattccccacttggcaacaaaagtgacttaaaatccatgattgatgctctgaaggc 

ggtcggcgttgatgtgtatgccgatgtggtgcttaaccatatggccaatgaaacatggaagcgtgaagacttaaattaccctggcagtgaagtgc 

tgcaacaatacgcagctaacaccagttattatgcggaccaaacgctttttggcaatttaacggaaaacctattctctggctttgacttccacccaga 

aggctgtattagcgattggaatgatgccggcaatgttcagtactggcgtctttgtggcggtgctggtgaccgagggctgccagacttagatccga 

acaactgggtggtgtcacagcaacgtttgtatttgaatgcgctaaaaggtttaggtgtgaaaggcttccgcattgatgcggttaaacacatgagcc 

aatatcaaatcgaccagattttcactgcagagattaccgccggaatgcacgtgtttggtgaagtgatcaccagtggtggcaaaggcgactccag 

ctatgagaacttcttagcgccttatctcaacgccaccaaccattcggcttacgatttcccactgtttgcctctattcgcaacgccttctcctacagcgg 

tggcatgaacatgcttcatgatccacaagcctatggccaagggcttgaaaacgcacgttcaattacctttaccatcacgcacgacatcccaacga 

acgacggtttccgttatcaaatcatggatccgaaagatgaagagctggcttacgcttatatcctcggtaaagatggcggcacacctctgatttaca 

gcgacaacttacctgataacgaagatcgtgataatcgccgttgggaaggtgtttggaaccgtgacctgatgaagaacatgttgcgcttccataac 

caaatgcaagggcaagagatgacgatgctgtacagcgaccaatgtctactgatgtttaagcgcggtaaacaaggggtggtcggcattaataaat 

gcggtgaagagcgttctcataccgttgacacctatcagcatgagttcaactggtatcagccttacacagatacactcactggcgtgactgaaacc 

gtgagttcgcgttaccacaccttccgaattccagctcgcagcgcgcgcatgtacatgctctaa 

SEQ ID NO: 198 

Met Lys Pro Ser Lys Phe Val Phe Leu Ser Ala Ala He Ala Cys Ser Leu Ser Ser Thr Ala Asn Ala 
Asp Ala He Leu His Ala Phe Asn Trp Lys Tyr Ser Asp Val Thr Gin Asn Ala Ser Gin He Ala Ala 
Ala Gly Tyr Lys Lys Val Leu He Ser Pro Ala Leu Lys Ser Ser Gly Asn Glu Trp Trp Ala Arg Tyr 
Gin Pro Gin Asp Leu Arg Val He Asp Ser Pro Leu Gly Asn Lys Ser Asp Leu Lys Ser Met He Asp 
Ala Leu Lys Ala Val Gly Val Asp Val Tyr Ala Asp Val Val Leu Asn His Met Ala Asn Glu Thr Trp 
Lys Arg Glu Asp Leu Asn Tyr Pro Gly Ser Glu Val Leu Gin Gin Tyr Ala Ala Asn Thr Ser Tyr Tyr 
Ala Asp Gin Thr Leu Phe Gly Asn Leu Thr Glu Asn Leu Phe Ser Gly Phe Asp Phe His Pro Glu 
Gly Cys He Ser Asp Trp Asn Asp Ala Gly Asn Val Gin Tyr Trp Arg Leu Cys Gly Gly Ala Gly Asp 
Arg Gly Leu Pro Asp Leu Asp Pro Asn Asn Trp Val Val Ser Gin Gin Arg Leu Tyr Leu Asn Ala 
Leu Lys Gly Leu Gly Val Lys Gly Phe Arg He Asp Ala Val Lys His Met Ser Gin Tyr Gin He Asp 
Gin He Phe Thr Ala Glu He Thr Ala Gly Met His Val Phe Gly Glu Val He Thr Ser Gly Gly Lys Gly 
Asp Ser Ser Tyr Glu Asn Phe Leu Ala Pro Tyr Leu Asn Ala Thr Asn His Ser Ala Tyr Asp Phe Pro 
Leu Phe Ala Ser He Arg Asn Ala Phe Ser Tyr Ser Gly Gly Met Asn Met Leu His Asp Pro Gin Ala 
Tyr Gly Gin Gly Leu Glu Asn Ala Arg Ser He Thr Phe Thr He Thr His Asp He Pro Thr Asn Asp 
Gly Phe Arg Tyr Gin He Met Asp Pro Lys Asp Glu Glu Leu Ala Tyr Ala Tyr He Leu Gly Lys Asp 
Gly Gly Thr Pro Leu He Tyr Ser Asp Asn Leu Pro Asp Asn Glu Asp Arg Asp Asn Arg Arg Trp 
Glu Gly Val Trp Asn Arg Asp Leu Met Lys Asn Met Leu Arg Phe His Asn Gin Met Gin Gly Gin 
Glu Met Thr Met Leu Tyr Ser Asp Gin Cys Leu Leu Met Phe Lys Arg Gly Lys Gin Gly Val Val 
Gly He Asn Lys Cys Gly Glu Glu Arg Ser His Thr Val Asp Thr Tyr Gin His Glu Phe Asn Trp Tyr 
Gin Pro Tyr Thr Asp Thr Leu Thr Gly Val Thr Glu Thr Val Ser Ser Arg Tyr His Thr Phe Arg lie 
Pro Ala Arg Ser Ala Arg Met Tyr Met Leu 

SEQ ID NO: 199 

gtgagtttgaccaaaaaggctcagtacgaaccaaatacggcaccaaggctcagtacatctctgcaatcaatgccgcgcacaacaacaatatcca 
aatttacggcgatgttgtgtttaaccaccgaggtggtgctgatgggaagtcgtgggtcgataccaagcgcgttgattgggacaaccgcaatattg 
aactgggcgacaaatggattgaagcttgggttgagtttaattttcctggccgcaacgacaaatactcgaacttccattggacttggtatcactttgac 
ggtgttgactgggatgacgccggcaaagaaaaagcgatctttaaattcaaaggcgaaggaaaagcatgggattgggaagtcagctctgaaaa 

aggcaattacgactacctaa 
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SEQ ID NO: 200 

Val Ser Leu Thr Lys Lys Ala Gin Tyr Glu Pro Asn Thr Ala Pro Arg Leu Ser Thr Ser Leu Gin Ser 
Met Pro Arg Thr Thr Thr He Ser Lys Phe Thr Ala Met Leu Cys Leu Thr Thr Glu Val Val Leu Met 
Gly Ser Arg Gly Ser He Pro Ser Ala Leu He Gly Thr Thr Ala He Leu Asn Trp Ala Thr Asn Gly Leu 
Lys Leu Gly Leu Ser Leu He Phe Leu Ala Ala Thr Thr Asn Thr Arg Thr Ser He Gly Leu Gly He 
Thr Leu Thr Val Leu Thr Gly Met Thr Pro Ala Lys Lys Lys Arg Ser Leu Asn Ser Lys Ala Lys Glu 
Lys His Gly He Gly Lys Ser Ala Leu Lys Lys Ala He Thr Thr Thr 

SEQ ID NO: 201 

atgacagccaaggctgatgacttacgcatttaccagatcatggtggaaagctttgtggatggcgataaacaggtcggccatggcaccggctacg 

gtaccagccatcacaaaggcgatctgcaagggatcattgactcgctggattacattcaatcgctgggcgtcaatgccatttggctaacgccgattt 

ttgaatctattccggtggagggacaagaccattgggcggacaggcttgatgctacaggctactttgccagtgactatttcaagatagaccctcgct 

ttggcacgttagaacaagcccgtgagctggtggaaaaggcacacgcgaaaggcttgtatgtcttctttgatggagtatttggtcaccataaaggc 

aatgtggtgccatcaccacaaggtagactgcctgtcggtgaaaataacccggtcagctacccagagagcctggcgttttacgaagaagtcgcc 

agttactgggtgaaagagttaaagattgatggctggcgtctggatcaagcctatcaagtgccgaccgatgcatggaaagcgatccgtcagagc 

gttgatgaagcgtcacagtccgtaacttatgtgaataacaaaggggaaaccgtccatcctttgggttacatggtggctgaaatttggaataacgaa 

cgttacatcacagaaaccggttacggcaaagaaggcgatccggcgttgtgctcggcttttgattttccgatgcgtttccgagtggtcgaaaccttt 

gcggttaacgaaagtggtgtcagccgaaaaggcggcgaatggttgaatgacggcatgtcactgcacagtcagtatccggatcatgccaagcct 

aatttaatgttgggcaaccatgatgtggtgcgctttggggatctgctgcaacgtggcggtattgcgtcaccagaacaaccgcaatactggcagcg 

tcataaagcggcgatgtctttcttagcagcgtataccggcccaattaccttgtattacggtgaagaaattggcgatcaggttgacggctttgctaaa 

aaaatcaaagaagattgtgccgttattggtttgtgtgatgaccacgtggcgcgcaccagtgcgaagattgatggcgtgacggcgtcactgaatg 

cacagcagtctgaactcaaagtatatgtctcttcattgatgacattacgtcagcaacatcctgcgttatcacaaggggaacgtactaatgtgatggc 

gacagagacagtatacgtagaccataaacaggcagacaatgaagccctgttgtacatggtgagtacgactgataacgcggagtcagtcacctt 

gaagggcaaagcgattggttcacaaggtgtgctgattgatttgttaacgaacgagcgttttatgcccaataatggggagtatgccattccattaac 

gggctttggcgcacgattcctcaagattgacactccgacagcggcgggtgtgatggcgcaatctgctgcctcggtatcgctagtaggtgaagg 

gatcatggcccaatgtgataccccaaccgttgaaggcaccggtccggtagcagaaaccttgtacgtggttggcgattttgccgatgctggttgga 

agcaaaagccgcagcgcgcgtatcaatacaaaggcaagcacaatggcagcaacttgtatcaagtggttgtcgatgaaaaagcgggcgcctac 

aagatgcaatacgccacgaaagattggagcccacagtttactgcagacggtatggcattgaagccgggtaccgcaaagtcgctcatagcgggt 

ggctacggtaaagacaccgccgtgacgttgccggaatccggtaagtatgtgtggagcttaacattcagtgatcttggcgagccggagcaaatc 

atggtgtctaagtgtcagtaa 

SEQ ID NO: 202 

Met Thr Ala Lys Ala Asp Asp Leu Arg He Tyr Gin He Met Val Glu Ser Phe Val Asp Gly Asp Lys 
Gin Val Gly His Gly Thr Gly Tyr Gly Thr Ser His His Lys Gly Asp Leu Gin Gly He He Asp Ser 
Leu Asp Tyr He Gin Ser Leu Gly Val Asn Ala lie Trp Leu Thr Pro He Phe Glu Ser He Pro Val Glu 
Gly Gin Asp His Trp Ala Asp Arg Leu Asp Ala Thr Gly Tyr Phe Ala Ser Asp Tyr Phe Lys He Asp 
Pro Arg Phe Gly Thr Leu Glu Gin Ala Arg Glu Leu Val Glu Lys Ala His Ala Lys Gly Leu Tyr Val 
Phe Phe Asp Gly Val Phe Gly His His Lys Gly Asn Val Val Pro Ser Pro Gin Gly Arg Leu Pro Val 
Gly Glu Asn Asn Pro Val Ser Tyr Pro Glu Ser Leu Ala Phe Tyr Glu Glu Val Ala Ser Tyr Trp Val 
Lys Glu Leu Lys He Asp Gly Trp Arg Leu Asp Gin Ala Tyr Gin Val Pro Thr Asp Ala Trp Lys Ala 
He Arg Gin Ser Val Asp Glu Ala Ser Gin Ser Val Thr Tyr Val Asn Asn Lys Gly Glu Thr Val His 
Pro Leu Gly Tyr Met Val Ala Glu He Trp Asn Asn Glu Arg Tyr He Thr Glu Thr Gly Tyr Gly Lys 
Glu Gly Asp Pro Ala Leu Cys Ser Ala Phe Asp Phe Pro Met Arg Phe Arg Val Val Glu Thr Phe Ala 
Val Asn Glu Ser Gly Val Ser Arg Lys Gly Gly Glu Trp Leu Asn Asp Gly Met Ser Leu His Ser Gin 
Tyr Pro Asp His Ala Lys Pro Asn Leu Met Leu Gly Asn His Asp Val Val Arg Phe Gly Asp Leu 
Leu Gin Arg Gly Gly He Ala Ser Pro Glu Gin Pro Gin Tyr Trp Gin Arg His Lys Ala Ala Met Ser 
Phe Leu Ala Ala Tyr Thr Gly Pro He Thr Leu Tyr Tyr Gly Glu Glu He Gly Asp Gin Val Asp Gly 
Phe Ala Lys Lys He Lys Glu Asp Cys Ala Val He Gly Leu Cys Asp Asp His Val Ala Arg Thr Ser 
Ala Lys He Asp Gly Val Thr Ala Ser Leu Asn Ala Gin Gin Ser Glu Leu Lys Val Tyr Val Ser Ser 
Leu Met Thr Leu Arg Gin Gin His Pro Ala Leu Ser Gin Gly Glu Arg Thr Asn Val Met Ala Thr Glu 
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Thr Val Tyr Val Asp His Lys Gin Ala Asp Asn Glu Ala Leu Leu Tyr Met Val Ser Thr Thr Asp Asn 
Ala Glu Ser Val Thr Leu Lys Gly Lys Ala He Gly Ser Gin Gly Val Leu He Asp Leu Leu Thr Asn 
Glu Arg Phe Met Pro Asn Asn Gly Glu Tyr Ala lie Pro Leu Thr Gly Phe Gly Ala Arg Phe Leu Lys 
He Asp Thr Pro Thr Ala Ala Gly Val Met Ala Gin Ser Ala Ala Ser Val Ser Leu Val Gly Glu Gly He 
Met Ala Gin Cys Asp Thr Pro Thr Val Glu Gly Thr Gly Pro Val Ala Glu Thr Leu Tyr Val Val Gly 
Asp Phe Ala Asp Ala Gly Trp Lys Gin Lys Pro Gin Arg Ala Tyr Gin Tyr Lys Gly Lys His Asn Gly 
Ser Asn Leu Tyr Gin Val Val Val Asp Glu Lys Ala Gly Ala Tyr Lys Met Gin Tyr Ala Thr Lys Asp 
Trp Ser Pro Gin Phe Thr Ala Asp Gly Met Ala Leu Lys Pro Gly Thr Ala Lys Ser Leu He Ala Gly 
Gly Tyr Gly Lys Asp Thr Ala Val Thr Leu Pro Glu Ser Gly Lys Tyr Val Trp Ser Leu Thr Phe Ser 
Asp Leu Gly Glu Pro Glu Gin He 

SEQ ID NO: 203 

atgaagatgaagtcccgggcgtggttgttaggtagtgcagtggccatggcgttggcctcttcggcagccaatgccggtgtcatggttcacctgtt 

ccagtggaagtacaatgacatcgccaacgagtgcgaaaaggtgctcggtcccaaagggtatgaagcagtgcagatcacgccgcctgctgaa 

cacctgcaaggctcctcctggtgggtggtctatcagcccgtcagctacaagaacttcacttctctgggcggtaacgaggccgaactcaaaagca 

tgatcgcccgttgcaaggccgccggggtcaagatttacgccgatgcggtattcaaccagctggctggtggatcaggcgtcggtacaggtggta 

gcagctacaatgccggcagcttcagctatccccaatttggctacaacgatttccatcacgctgggagcctcaccaactatgccgaccgcaacaa 

tgtgcaaaacggtgccctgctggggctgccggatctggataccggctctgcctatgtgcaggatcagctggctacctatatgaagaccctgagt 

ggctggggtgtggcaggttttcgtcttgatgcagcaaagcatatgagcgttgccgatctctcggccatcgtcagcaaggcgggcaatccttttgt 

ctactccgaggtgattggtgccacgggtgaaccaatccagccgggcgaatataccggcattggtgccgtgaccgaatttaaatacggcaccga 

tctggcctccaacttcaaggggcagatcaagaatctcaagagcatgggcgagagctggggtctgcttgcgtcgaacaaggctgaagtctttgtg 

gtcaaccatgaccgtgagcggggacatggcggtggcggtatgctgacctacaaggatggtgccctctacaatctggccaacatcttcatgctg 

gcctggccctatggcgcctatccccaggtgatgtccggctatgatttcggcaccaataccgatattggtgggccgagcgctaccccttgttcttcc 

ggctctagctggaactgcgaacaccgctggagcaacatcgccaacatggtctcgttccacaatgccgcccaaggcacgtccatgaccaactg 

gtgggataatggtaataaccagatcgcctttggtcgcggcgccaaggcctttgtggtgatcaacaatgaatcttccactctgagcaagagcctgc 

agacgggtctgccagccggggagtactgcaacattctggccggtgatgccctgtgcagcggcagcaccatcaaggtggatgccagcggtat 

ggccaccttcaacgtggcagggatgaaggcggcagcgatccatatcaatgccaagcccgatagcaccagcagtggcagctcaggctcttcct 

ctggctcttcttcctctgccaccagtaacaagtttgccagcatgaatctgcggggcaccaacaatggctgggccagcaccgccatgacagtgga 

tgccaaccgtgtctggtcggcggatgtcacctttaccggggccgcggatgccaatggtgcccagcgcttcaagtttgatgtctatggcaactgg 

acagagagctatggcgatacacaagccgatggcattgccgacaaggggagcgccaaggacatctatttcaatggtgtgggcaagtatcgtgtc 

tcgctcaaggagagcgacatgagctacaccctgacccagctctccagcaatcaggcaccggtggcggccatcacccccaagacactctccgt 

caagctgggtgactcagtggtgttcgatgcctccggctccaccgatgatgtgggtgtcactggctacagctggtctaccggtggcagtgccaag 

accgaaactgtgctgtttgatgctctgggtaccaagaccattaccgtgacagtggccgatgccgatggcttgacctccaaggccagtgccaccg 

tcaccgtcaccgatggcagcgtggcttataacagcaactttgccagcctgaacttccgtggcactcccaacagttggggcgcggcagccatga 

cgctggtggcagacaacacctgggaggcaacggtcaacttcgatggtcaggccaatcagcgcttcaagttcgatatcaagggtgactggagc 

cagaactatggtgatagcaacaaggatggggtggccgaacgtaccggtgccgatatttacaccactgtgaccggtcaatataaggtgcaattta 

acgactccactttgaagtacaccctgaccaagctggccgatagcagcgccaccagctatagcgcgaactttgccagcctctacctgcgtggca 

ccccgaacagctggggcaccaccgccatgaagctggtggccaataacagctggcaggccgaggtgaccttcaccggcaagggcgatgcca 

ctggtgcccaacgcttcaagttcgacgtcaagggtgactggagccagaactacggtgacagcaacatggacgggactgccgaacggactgg 

tggcgatatcaccagtgccgtggtgggcacctatctggtgacctttaatgacagcacactgaaatacaccctgaccgccaaataa 

SEQ ID NO: 204 

Met Lys Met Lys Ser Arg Ala Trp Leu Leu Gly Ser Ala Val Ala Met Ala Leu Ala Ser Ser Ala Ala 
Asn Ala Gly Val Met Val His Leu Phe Gin Trp Lys Tyr Asn Asp He Ala Asn Glu Cys Glu Lys Val 
Leu Gly Pro Lys Gly Tyr Glu Ala Val Gin He Thr Pro Pro Ala Glu His Leu Gin Gly Ser Ser Trp 
Trp Val Val Tyr Gin Pro Val Ser Tyr Lys Asn Phe Thr Ser Leu Gly Gly Asn Glu Ala Glu Leu Lys 
Ser Met lie Ala Arg Cys Lys Ala Ala Gly Val Lys He Tyr Ala Asp Ala Val Phe Asn Gin Leu Ala 
Gly Gly Ser Gly Val Gly Thr Gly Gly Ser Ser Tyr Asn Ala Gly Ser Phe Ser Tyr Pro Gin Phe Gly 
Tyr Asn Asp Phe His His Ala Gly Ser Leu Thr Asn Tyr Ala Asp Arg Asn Asn Val Gin Asn Gly 
Ala Leu Leu Gly Leu Pro Asp Leu Asp Thr Gly Ser Ala Tyr Val Gin Asp Gin Leu Ala Thr Tyr Met 
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Lys Thr Leu Ser Gly Trp Gly Val Ala Gly Phe Arg Leu Asp Ala Ala Lys His Met Ser Val Ala Asp 
Leu Ser Ala He Val Ser Lys Ala Gly Asn Pro Phe Val Tyr Ser Glu Val He Gly Ala Thr Gly Glu Pro 
lie Gin Pro Gly Glu Tyr Thr Gly He Gly Ala Val Thr Glu Phe Lys Tyr Gly Thr Asp Leu Ala Ser 
Asn Phe Lys Gly Gin He Lys Asn Leu Lys Ser Met Gly Glu Ser Trp Gly Leu Leu Ala Ser Asn Lys 
Ala Glu Val Phe Val Val Asn His Asp Arg Glu Arg Gly His Gly Gly Gly Gly Met Leu Thr Tyr Lys 
Asp Gly Ala Leu Tyr Asn Leu Ala Asn He Phe Met Leu Ala Trp Pro Tyr Gly Ala Tyr Pro Gin Val 
Met Ser Gly Tyr Asp Phe Gly Thr Asn Thr Asp He Gly Gly Pro Ser Ala Thr Pro Cys Ser Ser Gly 
Ser Ser Trp Asn Cys Glu His Arg Trp Ser Asn He Ala Asn Met Val Ser Phe His Asn Ala Ala Gin 
Gly Thr Ser Met Thr Asn Trp Trp Asp Asn Gly Asn Asn Gin He Ala Phe Gly Arg Gly Ala Lys Ala 
Phe Val Val He Asn Asn Glu Ser Ser Thr Leu Ser Lys Ser Leu Gin Thr Gly Leu Pro Ala Gly Glu 
Tyr Cys Asn He Leu Ala Gly Asp Ala Leu Cys Ser Gly Ser Thr He Lys Val Asp Ala Ser Gly Met 
Ala Thr Phe Asn Val Ala Gly Met Lys Ala Ala Ala He His He Asn Ala Lys Pro Asp Ser Thr Ser 
Ser Gly Ser Ser Gly Ser Ser Ser Gly Ser Ser Ser Ser Ala Thr Ser Asn Lys Phe Ala Ser Met Asn Leu 
Arg Gly Thr Asn Asn Gly Trp Ala Ser Thr Ala Met Thr Val Asp Ala Asn Arg Val Trp Ser Ala Asp 
Val Thr Phe Thr Gly Ala Ala Asp Ala Asn Gly Ala Gin Arg Phe Lys Phe Asp Val Tyr Gly Asn Trp 
Thr Glu Ser Tyr Gly Asp Thr Gin Ala Asp Gly lie Ala Asp Lys Gly Ser Ala Lys Asp He Tyr Phe 
Asn Gly Val Gly Lys Tyr Arg Val Ser Leu Lys Glu Ser Asp Met Ser Tyr Thr Leu Thr Gin Leu Ser 
Ser Asn Gin Ala Pro Val Ala Ala He Thr Pro Lys Thr Leu Ser Val Lys Leu Gly Asp Ser Val Val 
Phe Asp Ala Ser Gly Ser Thr Asp Asp Val Gly Val Thr Gly Tyr Ser Trp Ser Thr Gly Gly Ser Ala 
Lys Thr Glu Thr Val Leu Phe Asp Ala Leu Gly Thr Lys Thr He Thr Val Thr Val Ala Asp Ala Asp 
Gly Leu Thr Ser Lys Ala Ser Ala Thr Val Thr Val Thr Asp Gly Ser Val Ala Tyr Asn Ser Asn Phe 
Ala Ser Leu Asn Phe Arg Gly Thr Pro Asn Ser Trp Gly Ala Ala Ala Met Thr Leu Val Ala Asp Asn 
Thr Trp Glu Ala Thr Val Asn Phe Asp Gly Gin Ala Asn Gin Arg Phe Lys Phe Asp He Lys Gly Asp 
Trp Ser Gin Asn Tyr Gly Asp Ser Asn Lys Asp Gly Val Ala Glu Arg Thr Gly Ala Asp He Tyr Thr 
Thr Val Thr Gly Gin Tyr Lys Val Gin Phe Asn Asp Ser Thr Leu Lys Tyr Thr Leu Thr Lys Leu Ala 
Asp Ser Ser Ala Thr Ser Tyr Ser Ala Asn Phe Ala Ser Leu Tyr Leu Arg Gly Thr Pro Asn Ser Trp 
Gly Thr Thr Ala Met Lys Leu Val Ala Asn Asn Ser Trp Gin Ala Glu Val Thr Phe Thr Gly Lys Gly 
Asp Ala Thr Gly Ala Gin Arg Phe Lys Phe Asp Val Lys Gly Asp Trp Ser Gin Asn Tyr Gly Asp Ser 
Asn Met Asp Gly Thr Ala Glu Arg Thr Gly Gly Asp He Thr Ser Ala Val Val Gly Thr Tyr Leu Val 
Thr Phe Asn Asp Ser Thr Leu Lys Tyr Thr Leu Thr Ala Lys 

SEQ ID NO: 205 

atgtaccgcgtaatacctattattttgattatgagtatgattgtagcttgtgagtctccaaagaaaaaaacaaccgaaaccgctcaaccttcaacaaa 

tgccgaaaaaccctttgtttgggaggctgccaatgtatattttttgttaactgaccgttttaacaacggtaacccaaacaatgacatcaattttaatag 

gactaaagaatcaggaaaactccgcaattttatgggaggcgatatcaagggcatcacccaaaaaataaatgaggggtattttagtaaactaggc 

gttaatgccatctggcttaccccggttgttgaacaaatacatggcagtgttgatgaaggtaccggcaatacctatgcctttcatggctattgggcca 

aagattggacaaacttagacccaaattttggcacaaaagaagaccttgccgaactggtggcaactgcccatgcaaaaggcatcaggatactttta 

gatgtggtaataaaccacaccggcccggtaaccgaccaagacccggtttggggagaagattgggtacgtacaggcccgcagtgtacctatga 

taattacaccaataccaccagttgcacgctggtagccaatttacctgatatacttacagaaagtaatgaaaatgtggccttaccaacctttttgttaga 

taaatggaaagccgaaggcagattagagcaagaactaaaagaacttgacgattttttttcccgcacaggccacccacgcgcaccccgcttttac 

attattaaatggcttaccgattacatccgagaatttggggtagatgggtttagggttgataccgtaaaacataccgaagaaacggtttgggccgag 

ttgtatgatgaagccgtaattgcttttgccgaatataaaaaagccaacccagacaaggtattggacgataatgaattttatatggtaggcgaagtgt 

acaactacggtatttccggcggaaggttctatgatttcggcgataaaaaggtggactattttgaccacggatttaaaagcctcatcaattttgaaatg 

aaatatgatgccaattttacctacgatacactttttaggaagtacgatacccttttgcataccaaacttaaaggcagaagtgtgctcaactacctctca 

tctcacgacgatggaagtccatttgataaaatgcggcaaaaaccatacgagtcggctacaaaattactgctcactccgggcgcatcccaaatttat 

tacggtgacgaaaccgccagaagccttaacatagaaggcgcacagggagatgctacgcttcgttcgtttatgaattgggaagagctcgcagaa 

gaccctgccaagcaaaaaatacttcagcattggcaaaaactgggcagtttcaggaacaaccaccccgcagttggtgccggaaggcacaaaac 

ccttggcaaaaagccgttttacacctttagcagggtttatcaaaaaaatggttttattgacaaagttgtggtagcattagatgcccctaaaggccaaa 

aacaaattaccgttaatggtgttmgatgacggtacaaaacttgtagatgcctattcaggcaaagaaacctcagttaaaaatggtatcgtttcacttt 

cttctgaatttgatattgttttgttagaacaaaaataa 
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SEQ ID NO: 206 

Met Tyr Arg Val lie Pro He He Leu He Met Ser Met He Val Ala Cys Glu Ser Pro Lys Lys Lys Thr 
Thr Glu Thr Ala Gin Pro Ser Thr Asn Ala Glu Lys Pro Phe Val Trp Glu Ala Ala Asn Val Tyr Phe 
Leu Leu Thr Asp Arg Phe Asn Asn Gly Asn Pro Asn Asn Asp He Asn Phe Asn Arg Thr Lys Glu 
Ser Gly Lys Leu Arg Asn Phe Met Gly Gly Asp He Lys Gly He Thr Gin Lys He Asn Glu Gly Tyr 
Phe Ser Lys Leu Gly Val Asn Ala He Trp Leu Thr Pro Val Val Glu Gin He His Gly Ser Val Asp 
Glu Gly Thr Gly Asn Thr Tyr Ala Phe His Gly Tyr Trp Ala Lys Asp Trp Thr Asn Leu Acp Pro Asn 
Phe Gly Thr Lys Glu Asp Leu Ala Glu Leu Val Ala Thr Ala His Ala Lys Gly He Arg He Leu Leu 
Asp Val Val He Asn His Thr Gly Pro Val Thr Asp Gin Asp Pro Val Trp Gly Glu Asp Trp Val Arg 
Thr Gly Pro Gin Cys Thr Tyr Asp Asn Tyr Thr Asn Thr Thr Ser Cys Thr Leu Val Ala Asn Leu Pro 
Asp He Leu Thr Glu Ser Asn Glu Asn Val Ala Leu Pro Thr Phe Leu Leu Asp Lys Trp Lys Ala Glu 
Gly Arg Leu Glu Gin Glu Leu Lys Glu Leu Asp Asp Phe Phe Ser Arg Thr Gly His Pro Arg Ala Pro 
Arg Phe Tyr He He Lys Trp Leu Thr Asp Tyr He Arg Glu Phe Gly Val Asp Gly Phe Arg Val Asp 
Thr Val Lys His Thr Glu Glu Thr Val Trp Ala Glu Leu Tyr Asp Glu Ala Val He Ala Phe Ala Glu 
Tyr Lys Lys Ala Asn Pro Asp Lys Val Leu Asp Asp Asn Glu Phe Tyr Met Val Gly Glu Val Tyr 
Asn Tyr Gly He Ser Gly Gly Arg Phe Tyr Asp Phe Gly Asp Lys Lys Val Asp Tyr Phe Asp His Gly 
Phe Lys Ser Leu He Asn Phe Glu Met Lys Tyr Asp Ala Asn Phe Thr Tyr Asp Thr Leu Phe Arg Lys 
Tyr Asp Thr Leu Leu His Thr Lys Leu Lys Gly Arg Ser Val Leu Asn Tyr Leu Ser Ser His Asp Asp 
Gly Ser Pro Phe Asp Lys Met Arg Gin Lys Pro Tyr Glu Ser Ala Thr Lys Leu Leu Leu Thr Pro Gly 
Ala Ser Gin He Tyr Tyr Gly Asp Glu Thr Ala Arg Ser Leu Asn He Glu Gly Ala Gin Gly Asp Ala 
Thr Leu Arg Ser Phe Met Asn Trp Glu Glu Leu Ala Glu Asp Pro Ala Lys Gin Lys He Leu Gin His 
Trp Gin Lys Leu Gly Ser Phe Arg Asn Asn His Pro Ala Val Gly Ala Gly Arg His Lys Thr Leu Gly 
Lys Lys Pro Phe Tyr Thr Phe Ser Arg Val Tyr Gin Lys Asn Gly Phe He Asp Lys Val Val Val Ala 
Leu Asp Ala Pro Lys Gly Gin Lys Gin He Thr Val Asn Gly Val Phe Asp Asp Gly Thr Lys Leu Val 
Asp Ala Tyr Ser Gly Lys Glu Thr Ser Val Lys Asn Gly He Val Ser Leu Ser Ser Glu Phe Asp He 
Val Leu Leu Glu Gin Lys 

SEQ ID NO: 207 

ctgtcgactgagcctttcgttttgggctcgagactgactctcagcccaccccgcagtagctccagacggagtagccgtaatagccgttggccgg 

gtcgtgggcaggggcctcgaggtacacccacccgcttgagtccacccacttgtccacccagccgccgaggttgccggtgtactcgtggatgc 

acgctcccgcgaacttcggaacgtagacccaccttccggctttgcttgaggcgaggttgatgtatgttatcagtcccggcttgcttccgtagccgt 

ttctcacgaatatcagctcgtcgttgtcgtagtaaacgacgtcagtgcttcctccggccaggttgtcatgtatccagatgaggttcttgagcttatcct 

tgttgagccactcctcgtagtcgcggtagaatattgtcggctggccctcgtaggtgaggatgaacgcgtaggctggatacttgttccagattatat 

cggtgtcgtggtttgcaacgaaggttacggccttaaacgggtcgcggctgacgactgtgcccccgttcttgagggcctcgacgagtgcgggaa 

tgttcttgttgtcaaaggccgcgtccatcttgtagtagagcgggaagtcgaagaccttggcgccgctcgagtaggcccagttgaggagtgcatc 

aacgttggtgtcccagtactcgccaacggcccagccgccccaccagttgagccagtccttgacgacccacgctccgtggcccttcacgtagtc 

aaagcgccaggcatcaacgccgatgctccttaggtaggcggcgtagctctcatcgctcgcccagagccagtgctggtcccagctcttctcgtg 

ggctatgtctgggaagcctccaaatgtgccctcgtcacagcacttgacctcgttggggtggaagtcgaggtagttggcagtatatttgcccgagg 

ccacctttgagaagtccgtccaggtgtagtccccaacgaacgggttccactcgaggtctccgcctgcgcggtggtttatgacgatgtccgctatg 

acctttatgccgtaggcatgggccgtgtttatcatgttcacgagctcctgcttggagccaaagcgcgtctctaccgttcccttctggt^ 

gaggtcaaagaagtcgtaggggtcgtagcccatcgaataggcgccgcccatgcccttgctcgccgggggaatccaaatggcggatattcccg 

cctcgtaccactccggtatcttgctcctgatggtgtcccaccagattcctccacctgggacgtcccagtagaaggcctgcattataacgccgccct 

cttccagctcggagtacttggccataagttacctcctactagtagattaaaa 

SEQ ID NO: 208 

Leu Ser Thr Glu Pro Phe Val Leu Gly Ser Arg Leu Thr Leu Ser Pro Pro Arg Ser Ser Ser Arg Arg 
Ser Ser Arg Asn Ser Arg Trp Pro Gly Arg Gly Gin Gly Pro Arg Gly Thr Pro Thr Arg Leu Ser Pro 
Pro Thr Cys Pro Pro Ser Arg Arg Gly Cys Arg Cys Thr Arg Gly Cys Thr Leu Pro Arg Thr Ser Glu 
Arg Arg Pro Thr Phe Arg Leu Cys Leu Arg Arg Gly Cys Met Leu Ser Val Pro Ala Cys Phe Arg 
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Ser Arg Phe Ser Arg He Ser Ala Arg Arg Cys Arg Ser Lys Arg Arg Gin Cys Phe Leu Arg Pro Gly 
Cys His Val Ser Arg Gly Ser Ala Tyr Pro Cys Ala Thr Pro Arg Ser Arg Gly Arg He Leu Ser Ala 
Gly Pro Arg Arg Gly Thr Arg Arg Leu Asp Thr Cys Ser Arg Leu Tyr Arg Cys Arg Gly Leu Gin 
Arg Arg Leu Arg Pro Thr Gly Arg Gly Arg Leu Cys Pro Arg Ser Gly Pro Arg Arg Val Arg Glu 
Cys Ser Cys Cys Gin Arg Pro Arg Pro Ser Cys Ser Arg Ala Gly Ser Arg Arg Pro Trp Arg Arg Ser 
Ser Arg Pro Ser Gly Val His Gin Arg Trp Cys Pro Ser Thr Arg Gin Arg Pro Ser Arg Pro Thr Ser 
Ala Ser Pro Arg Pro Thr Leu Arg Gly Pro Ser Arg Ser Gin Ser Ala Arg His Gin Arg Arg Cys Ser 
Leu Gly Arg Arg Arg Ser Ser His Arg Ser Pro Arg Ala Ser Ala Gly Pro Ser Ser Ser Arg Gly Leu 
Cys Leu Gly Ser Leu Gin Met Cys Pro Arg His Ser Thr Pro Arg Trp Gly Gly Ser Arg Gly Ser Trp 
Gin Tyr He Cys Pro Arg Pro Pro Leu Arg Ser Pro Ser Arg Cys Ser Pro Gin Arg Thr Gly Ser Thr 
Arg Gly Leu Arg Leu Arg Gly Gly Leu Arg Cys Pro Leu Pro Leu Cys Arg Arg His Gly Pro Cys 
Leu Ser Cys Ser Arg Ala Pro Ala Trp Ser Gin Ser Ala Ser Leu Pro Phe Pro Ser Gly Arg Thr His 
Arg Gly Gin Arg Ser Arg Arg Gly Arg Ser Pro Ser Asn Arg Arg Arg Pro Cys Pro Cys Ser Pro Gly 
Glu Ser Lys Trp Arg He Phe Pro Pro Arg Thr Thr Pro Val Ser Cys Ser Trp Cys Pro Thr Arg Phe 
Leu His Leu Gly Arg Pro Ser Arg Arg Pro Ala Leu Arg Arg Pro Leu Pro Ala Arg Ser Thr Trp Pro 
Val Thr Ser Tyr He Lys 

SEQ ID NO: 209 

atgattcagcccatgcactctcgggaacaggcctgccgtctcattccggcactgatcatgacatttgcactggcactgccgttgcaaattcgtgccg 

atgtcaccctgcatgctttcaactggagctatgccgatgtcgctgatcgggccgttgacatcgctgcagcagggtacagtgccgtgctggtggccc 

cgccacttcgatccgaaggcacggcctggtgggcgcgataccagccccaggatctccgccttatcgaccatccgctgggcaatacacatgacttc 

gtcaacatgatcgatgctctcgatgatgtgggtgtgggcgtgtacgccgacatcgtgctcaaccacatggccaatgaggctgcacaaaggcctga 

cctgaactaccctggtcaggcagtgcttgacgaatatgcttccgatcccggtcatttcgagggcttgaggctgttcggtaatctgagcttcaatttcct 

gtcggaacatgatttcggacccgcccagtgcattcaggattacagcgatgtgtttcaggtccagaactggcggctgtgcggaccgccgccggacc 

cgggcctgcccgacctggtcgccaatgactgggtgatctctcaacagcgccagtatctggaagccatcaaggcgctgggtgtggctggcatgcg 

catcgacgcggtcaagcatatgcccatgagccatatcaatgccgttctcacccccgagatccggtcgggcttgcatgtgtttggcgaagtcatcacc 

tccggtggggctggtgatacatcctacgaccgttttctggccccttacctggcacaaagcgaccatggtgcctatgactttccattgtttgaaaccatt 

cgccgtgctttcggcttcggtggcagcatgagtgaactggtcgatcctgctgcctacggtcaggccctgccaccggaccgcgccatcaccttcgtc 

atcacgcacgatattccgaacaatgacggatttcgctaccagatactcgaccccgtcgatgaatcactggcctacgcctacattctgggccgcgatg 

gcggtgtcccgcttctgtattccgacaacaatgaaagcggcgatggccgctggatcgatgcctggcaacgtccggatctggttgcaatggtcggct 

tccacaatgcagtccacggtcaggacatggccgtgctttcacatgacgactgccacctgctgtttcggcgcggcagcctcgggattgtcggcatca 

acaagtgcggccatgcactcagctcctgggtcaacatgaaccagagcgtactgtggtggtacgcggactacacagacgtgctcgacagcaacag 

cgttgtcaacatccagtcatcctggcacgagttcatccttcccgcccgccaggcacgcctgtggttgcga 

SEQ ID NO: 210 

MIQPMHSREQACRLIPALIMTFALALPLQIRADVTLHAFNWSYADVADRAVDLA^ 

VLVAPPLRSEGTAWWARYQPQDLRLIDHPLGNTHDFVNMIDALDDVGVGVYADIVLNHM 

ANEAAQRPDLNYPGQAVLDEYASDPGHFEGLRLFGNLSFNFLSEHDFGPAQCIQDYSDVF 

QVQNWRiCGPPPDPGLPDLVANDWVISQQRQYLEAIKALGVAGMRIDAVKHMPMSHINA 

VLTPEIRSGLHVFGEVITSGGAGDTSYDRFLAPYLAQSDHGAYDFPLFETIRRAFGFGGSMS 

ELVDPAAYGQALPPDRAITFVITHDIPNNDGFRYQILDPVDESLAYAYILGRDGGVPLLYSD 

NNESGDGRWIDAWQRPDLVAMVGFHNAVHGQDMAVLSHDDCHLLFRRGSLGIVGINKC 

GHALSSWVNNfNQSVLWWYADYTDVLDSNSVVNIQSSWHEFILPARQARLWLR 

SEQ ID NO: 211 

GTGTTTCGTTCTGACACAGTTTCGCGTACCTGCATGTATGGTGCGCTGCGTAATGCCTA 

CCAACCCGATCGGGTGTTTACTGGAGTCACGGTGCGGACATGCAACTTAAAAAAGCAT 

GCTCATCGCCAGGCGCTGTTGTTCATCGTGACGCGGTGCCTGTGCCTGAAATCCAGGC 

AGACCCATAAAAACAACAACAAACCGATAACAAACGACCCAAGCCTTCTAAGAGGAG 

AAAACGGGATGGCTTTTAAACTACGCAAAAAGGCGCTCGTTGGCCTGTTCACGGCCGG 
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Appin No.:jB^1.872 Page 116 ot1j 

Applicant(^^^Blter Callen et al. 

ENZYMES r!RVING ALPHA AMYLASE ACTIVITY AND 
METHODS OF USE THEREOF 



CGCAATGGTATATGCCGGTGCAGCGGCGAGTGGTGAAATCATTCTGCAGGGCTTCCAC 

TGGCACTCCAAGTGGGGCGGCAACAATCAGGGTTGGTGGCAGGTGATGGAAGGTCAG 

GCCAACACCATCGCCAACGCCGGCTTTACGCACGTGTGGTTCCCGCCGGTCCATAACT 

CGGCCGATGCCGAGGGTTACCTACCCCGCGAGCTGAACAACCTCAACTCCAGCTATGG 

CTCCGAAGCACAGCTGCGCAGCGCCATCCAGGCACTGAACAATCGCGGCGTGCATGCG 

ATTGCCGATGTGGTCATGAACCACCGGGTGGGCTGCTCTGGCTGGGCGGATTTCTGTA 

ACCCGGACTGGCCGACCTGGTACATCGTCGCCAATGATTCCTGGCCCGGTGGCCCGAA 

AAGCCAGAACTGGGACACGGGTGAGACGTACCACGCCGCCCGTGACCTCGATCACGC 

CAATCCGCAGGTGCGCAACGATATCTCGCACTACCTGAACAGCCGCCTCAAGGACGTC 

GGCTTCTCCGGCTGGCGCTGGGACTATGCCAAGGGTTTCTGGCCCGGCTATGTCGGCG 

AGTACAACTGGAACACCAACCCGAACTTCTGTGTGGGTGAGGTGTGGGACGATCTCGA 

CCCCAACAATCCCAACCCGCACCGCCAGCAACTGGTGGACTGGGTTGATGCTACCGGT 

GGCAGTTGTCACGTCTTCGACTTCACCACCAAGGGGCTGACGAACTATGCGCTGCAGC 

ATGGCCAGTACTGGCGCCTGCAGGGTGATAATGGTGGCCCGGCTGGCGGCATCGGCTG 

GTGGCCGCAACGCATGGTGACCTTCGTCGACAACCATGACACGGGCCCGAGCAATCAC 

TGTGGTGACGGCCAGAACCTCTGGCCCGTGCCCTGTGACAAGGTCATGGAGGCGTATG 

CCTACATCCTGACCCATCCGGGCGTGCCGTCGGTGTACTGGACGCACTTCTTCAACTGG 

AATCTTGGTAGCGAGATCAGCCAGTTGATGCAGATCCGCAAGAACCAGGGCGTGCACT 

CCGGTTCCGACGTCTGGATCGCCGAGGCCCGTCACGGCCTGTACGCCGCCTATATCAA 

CGGTAATGTGGCGATGAAGATGGGCTGGGATAACTGGAGCCCGGGCTGGGGCTGGTC 

GCTGGCGGCCTCCGGTAACAACTGGGCCGTCTGGACACGCTGA 

SEQIDNO:212 

WRSDTVSRTCMYGALRNAYQPDRVFTGVTVRTCNLKKHAHRQALLFIVTRCLCLKSRQT 

HKNNNmTNDPSLLRGENGMAFKLRKKALVGLFTAGAMVYAGAAASGEIILQGFHWHS 

KWGGNNQGWWQVMEGQANTIANAGFTHVWFPPVHNSADAEGYLPRELNNLNSSYGSEA 

QLRSAIQALNTSIRGVHAIADVVMNHRVGCSGWADFCNPDWPTWYIVANDSWPGGPKSQN 

WDTGETYHAARDLDHANPQVRNDISHYLNSRLKDVGFSGWRWDYAKGFWPGYVGEYN 

WNTNPNFCVGEVWDDLDPNNPNPHRQQLVDWVDATGGSCHVFDFTTKGLTNYALQHGQ 

YWRLQGDNGGPAGGIGWWPQRMVTFVDNHDTGPSNHCGDGQNLWPVPCDKVMEAYA 

YILTHPGVPSVYWTHFFNWNLGSEISQLMQIRKNQGVHSGSDVWIAEARHGLYAAYINGN 

VAMKMGWDNWSPGWGWSLAASGNNWAVWTR 
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